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GENERAL  MONTHLY  MEETING. 

Monday,  November  2,  1863. 
SAMUEL  CARTWRIGHT,  Esq.,  President,  in  the  Chair. 


The  following  Gentlemen  were  proposed  for  the  Membership  of  the 
Society : — 

Mr.  J.  Agnew. 
Mr.  E.  Cox. 
Mr.  Coles. 
Mr.  R.  Duncan. 
Mr.  J.  M.  DiDSBURY. 

Mr.  G.  KaTCLIFFE  KEfclLING. 

Mr.  J.  Merry  WEATHER. 
Mr.  E.  RoDWAY. 
Mr.  G.  Wilson. 

The  following  Donation  was  made  to  the  Society ; — 

By  Mr.  J.  H.  Parkinson,  Nicholles  "On  the  Teeth." 

Mr.  Coleman  read  the  following  Paper 

On  Cystic  Tumours. 

Mr.  President  and  Gentlemen, — Altliougli  I 
purpose  to  offer  you  some  observations  upon 
Cystic  Tumours  in  general,  it  is  more  especially 
to  those  arising  from  or  developing  teetli  that  I 
wish  to  direct  your  attention.  During  some 
recent  investigations  of  these  tumours,  I  have 
been  led  to  adopt  certain  views — speculations  I 
should,  perhaps,  rather  say — with  regard  to  their 
nature,  which  apply  to  all  cystic  tumours.  I  pro- 
pose, in  the  first  place,  to  give  you  the  results  of 
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the  investigations,  and  afterwards  the  speculations 
wliicli  arose  out  of  them. 

Cystic  tumours  may  be  conveniently  divided 
into  two  classes,  viz.,  those  arising  from  or 
formed  out  of  some  previously- existing  structure, 
and  those  which  arise  as  distinct  and  independent 
bodies — new  formations. 

Among  the  first  may  be  reckoned  cysts  formed 
by  the  dilatation  of  certain  gland  ducts,  distended 
cellular  tissue,  &c. ;  of  this  class  of  tumours  we 
have  some  arising  in  connection  with  the  teeth. 
Thus  the  peridental  membrane  may  become  de- 
tached from  the  fang  of  a  tooth,  and  secrete  in  the 
sac  thus  formed  the  ordinary  products  of  a  cystic 
tumour.  A  case  of  this  kind  I  not  long  since 
brought  under  the  notice  of  this  Society,  and 
pointed  out  that  such  tumours  were  not  unfre- 
quently  mistaken  for  alveolar  abscess.  In  the 
case  in  question  there  had  been  alveolar  abscess, 
and  the  fang  of  a  tooth  was  removed,  which 
allowed  pus  to  escape.  At  the  extremity  of  this 
fang  was  found  a  small  sac,  composed  of  dense 
fibrous  tissue,  from  which  no  fluid  could  be 
squeezed,  it  never  having  been  ruptured,  and 
which,  upon  being  opened,  was  found  to  contain 
serous  fluid,  some  fatty  matter,  blood  corpuscles, 
and  abundance  of  crystals  of  cholesterine.  The 
necrosed  fang,  or  sac,  had  evidently  given  rise  to 
the  abscess ;  but  the  tumour  was  quite  distinct 
from  the  abscess. 
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Tumours  originating  in  this  manner  are,  I  believe, 
by  no  means  uncommon,  and  that  many  of  the  so- 
called  cases  of  dropsy  of  the  antrum  are  in  reality 
cystic  tumours,  arising  from  the  periostii  of  the 
teeth,  which  absorb  the  floor  of  that  cavity,  and 
afterwards  expand  in  it,  I  have  little  doubt.  In 
many  of  these  it  will  be  found  that  the  opening 
into  the  middle  meatus  is  pervious.  I  had  a 
good  oiDportunity  of  observing  two  such  cases 
when  a  dresser  under  Mr.  Laurence,  at  St.  Bar- 
tholomew's Hospital,  and  the  conclusions  I  then 
came  to  are  the  opinions  I  now  offer  you.  The 
fluids  contained  in  these  tumours  were  not  such 
as  would  have  been  secreted  by  a  mucous  mem- 
brane, but  bore  greater  resemblance  to  the 
ordinary  contents  of  a  serous  cyst.  In  both  cases 
there  was  a  considerable  distension  of  the  walls 
of  the  antrum,  and  on  the  external  surface  could 
be  felt  that  parchment-like  crackling  upon  pres- 
sure, which  distinguishes  these  tumours  from 
osseous  or  other  solid  tumours  of  the  antrum. 
Removal  of  a  portion  of  the  external  wall  of  the 
antrum,  followed  by  stimulating  injections,  was 
the  treatment  successfully  adopted  in  both  cases. 

Cysts  thus  formed  may  sometimes  take  on  a 
suppurative  action.  Such  a  case  came  under  my 
notice  in  a  patient,  a  middle-aged  woman,  at  the 
Metropolitan  Free  Hospital.  The  tumour  was 
first  punctured,  and  the  characteristic  fluid  let  out, 
after  which  it  again  became  distended,  when  an 
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upper  tooth,  I  tliink  a  second  bicuspid,  was  sus- 
pected of  being  connected  with  it,  and  was 
removed,  which  again  evacuated  the  cyst  of  its 
contents,  after  which  it  secreted  pus,  and  con- 
tinued to  do  so  for  some  little  time.  I  am 
disposed  to  believe  that  the  interesting  prepa- 
ration presented  to  the  Society  last  session  by 
Mr.  Tomes,  is  rather  a  case  of  an  old  cyst  con- 
nected with  a  tooth  which  has  become  calcified, 
than  one  of  exostosis.  Calcification  of  serous  cysts 
is  not  uncommon.  In  the  Museum  of  the  Middlesex 
Hospital  is  a  preparation  of  an  ovarian  cyst 
which  has  calcified  (No.  xvi.,  10).  The  interesting 
specimen  on  the  table,  kindly  procured  for  me 
from  the  Museum  of  St.  George's  Hospital  by 
Mr.  Vasey,  is  a  case  of  a  cystic  tumour  of  the 
lower  jaw,  operated  on  by  Sir  Benjamin  Brodie. 
I  cannot  say  that  its  origin  was  due  to  a  tooth; 
it,  however,  well  illustrates  the  case  of  a  cyst 
becoming  calcified. 

Having  never  met  with  or  heard  of  anything 
like  a  cystic  growth  arising  from  the  pulp  of  a 
tooth,  I  pass  on  to  consider  those  tumours  in 
which  a  well-formed  missing  tooth,  or  one  that 
has  never  made  its  ajDpearance,  is  found.  A 
tooth  may  be  developed  in  either  upper  or  lower 
jaw,  and  there  remain  without  appearing  above 
the  gum,  or  causing  any  inconvenience  during  a 
long  life ;  but  it  may  be  otherwise :  the  capsule 
of  the  tooth,   from   some  cause,  I  believe  quite 
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unknown  to  us,  taking  on  an  action  by  which  it 
becomes  distended  with  serous  fluid,  causing 
absorption  of  the  surrounding  structures ;  and 
finall}^,  by  the  inconvenience  of  its  size,  or  the 
deformity  it  produces,  calling  for  surgical  inter- 
ference, when,  after  evacuating  the  tumour  of  its 
contents,  the  tooth  is  found  loose,  or  having  its 
fangs  embedded  in  the  walls.  A  remarkable  case 
of  this  kind  is  quoted  by  Mr.  Paget,  when  Pro- 
fessor Baum  removed  a  tooth  from  each  antrum 
of  a  woman  thirty-eight  years  of  age.  "  The 
distension  of  the  antra,  with  excessive  thickening 
of  their  lining  membranes,  with  thinning  of  their 
walls,  and  with  accumulation  of  purulent  fluid, 
had  been  in  progress  for  thirty  years,  and  pro- 
duced horrible  deformity  of  the  face  :  the 
operations  were  perfectly  successful."  We  have 
now  in  the  Museum  belonging  to  the  Society 
two  wax  preparations  illustrating  this  form  of 
disease  in  the  lower  jaw.  In  the  Museum  of 
St.  Bartholomew's  Hospital,  No.  1,  119a,  is  a  ma- 
cerated preparation  of  a  cystic  tumour  occurring 
in  the  lower  jaw  of  a  sheep  containing  an  incisor 
tooth. 

I  now  proceed  to  consider  the  second  class  of 
cystic  tumours,  namely,  those  developed  as  new 
formations,  and  from  no  previously-existing  tis- 
sues. Hodgkin  divides  them  into,  firstly,  simple 
cysts ;  and,  secondly,  compound  cystic  tumours. 
The  former  consist  of  a  simple  cyst,  containing 
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a  serous  or  albuminous  fluid ;  the  latter,  also 
called  proliferous,  consisting  usually  of  many 
cysts  (multilocular) ,  and  often  containing  pro- 
ducts identical  with  many,  perhaps  most,  of  the 
structures  found  in  the  body.  The  most  usual 
situations  for  them  are  the  ovaries,  but  they  have 
also  been  met  with  in  almost  every  part  of  the 
body. 

The  simple  cystic  tumours  possess  but  little 
interest  for  us,  compared  with  the  compound  in 
which  teeth  and  other  structures  are  not  unfre- 
quently  found,  and  it  is  especially  to  these 
dentiferous  tumours  that  I  wish  to  draw  your 
attention.  My  opportunities  for  their  investiga- 
tion have,  .unfortunately,  been  fewer  than  I  could 
desire,  but  through  the  kindness  of  Mr.  Savory 
I  was  permitted  to  examine  several  of  the  pre- 
parations in  the  Museum  of  St.  Bartholomew's 
Hospital.  A  still  more  favourable  opportunity 
was  afforded  me  for  examining  one  of  these 
tumours,  removed  under  the  follo^dng  circum- 
stances : — A  pregnant  woman,  who  had  experienced 
a  difficult  delivery  at  her  last  confinement,  made 
application  to  Dr.  Greenhalgh,  at  St.  Bartholo- 
mew's Hospital,  who  discovered  a  tumour  occu- 
pying the  lower  portion  of  the  pelvis,  and  so 
situated  that  it  would  be  impossible  to  remove 
a  foetus  i:)er  vias  natiirales.  The  nature  of  the 
tumour  could  not,  at  the  time,  be  accurately 
ascertained.    Under  the  circumstances,  the  patient 
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was  admitted  into  the  hospital,  and,  when  labour 
commenced,  delivered  by  the  Csesarian  section, 
which  was  performed  by  Mr.  Skey.  The  patient, 
however,  sank  soon  after  the  operation.  A  post- 
mortem examination  revealed  a  large  medullary 
cancer  connected  with  the  right  ovary.  On 
examining  this  tumour,  several  cysts  were  found 
in  it,  one  of  them  containing  hair,  fatty  matter, 
teeth,  &c.  Those  of  the  medical  staff  present,  at 
once  preserved  the  tumour  ft'om  further  mutilation, 
and  kindly  presented  it  to  me  for  examination. 
Unfortunately,  I  did  not  receive  it  till  some  days 
afterwards,  when  the  specimen  had  suffered  from 
decomposition.  My  only  farther  opportunities 
have  been  the  inspection  of  preparations  contained 
in  the  Museums  of  the  Royal  College  of  Surgeons, 
St.  Bartholomew's,  Guy's,  and  the  Middlesex 
Hospitals,  and  from  the  cases  reported  by  others, 
many  of  which  are  to  be  found  in  the  "  Transac- 
tions of  the  Medico -Chirurgical  Society."  The 
fullest  accounts  of  these  tumours  are  those  given 
by  Dr.  R.  Lee,  in  the  43rd  volume  of  the  above, 
and  by  Dr.  Tilt,  in  the  volume  of  the  "  Lancet " 
for  1849.  A  short  but  excellent  report  by  Mr. 
Salter  on  an  ovarian  tumour,  with  a  microscopical 
account  of  the  structures  it  contained,  also  the 
views  of  the  author  upon  the  nature  of  these 
tumours,  is  to  be  found  in  the  6th  volume,  3rd 
series,  of  the  ''  Guy's  Hospital  Reports."  The 
existence  of  this  paper  came  to  my  knowledge 
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only  recently,  and  after  I  had  arrived  at  the 
results  and  conclusions  I  am  about  to  give  you. 

The  existence  of  tumours  containing  fatty 
matter,  hairs,  teeth,  &c.,  has  been  long  recog- 
nised; and  from  hairs  having  been  most  frequently 
found  in  them,  they  have  been  called  by  many 
pilo-cystic  tumours. 

Those  termed  encysted  tumours,  and  of  which 
some  belong  to  the  class  we  are  considering,  are 
most  commonly  found  upon  the  scalp  and  about 
the  region  of  the  neck  and  face  :  the  orbit  close 
to  the  external  angular  process  of  the  frontal 
bone  is  by  no  means  an  uncommon  seat  for  them. 
Occurring  here,  as,  indeed,  in  most  cases  of  pro- 
liferous tunjours  (excepting  in  the  ovaries),  they 
are,  perhaps,  generally  congenital.  Those  found 
upon  the  scalp  and  face  are  commonly  enlarged 
sebaceous  follicles ;  still,  Mr.  Paget  has  shown 
that  they  may  occur  as  distinct  formations. 

The  fatty  matter  found  in  these  and  in  cystic 
tumours  from  other  parts  of  the  body  dissolves 
readily  in  ether,  with  but  very  httle  residue;  if 
carefully  examined,  however,  it  will  be  found  to 
be  mixed  up  with  epithelial  scales,  and  often 
crystals  of  cholesterine  and  loose  hairs.  Hodgkin 
has  suggested  that  the  fatty  matter  found  in 
ovarian  tumours  may  be  adipocere,  formed  from 
the  decomposition  of  some  of  the  contents  of  the 
tumour  :  against  this  view,  however,  are  the  facts 
that  it  is  found  when  the  tumours  are  in  active 
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growth,  and  that  it  appears  identical  with  the  fat 
found  in  obstructed  sebaceous  follicles.  It  is, 
I  think,  much  more  probable  that  it  is  secreted 
by  the  innumerable  sebaceous  glands  found 
wherever  this  substance  is  met  with. 

I  have  mentioned  that  hairs  are  found  in  many- 
cystic  tumours,  mixed  up  with  the  fatty  matter : 
they  are  sometimes  so  rolled  up  in  the  latter  as 
to  have  led  Hodgkin  to  conjecture  that  there 
must  be  some  rotary  movement  in  the  interior  of 
such  tumours.  They  are  to  be  found  of  all 
colours,  lengths,  and  sizes,  sometimes  long  and 
fine,  at  other  times  coarse  and  thick ;  in  one  case 
recorded,  in  an  encysted  tumour  of  the  face, 
short,  thick,  and  pointed,  like  eyelashes  (Cata- 
logue of  Royal  College  of  Surgeons,  2,299,  Pathol. 
Series).  Mr.  Salter  speaks  of  foetal  hair  only 
being  found  in  ovarian  tumours ;  Dr.  Tilt,  on  the 
contrary,  says  the  hairs  found  are  not  foetal.  In 
the  microscopic  section  upon  the  table  (Fig.  1, 
Plate  1,)  you  will  see  both  a  foetal  hair  and  one 
similar  to  hairs  produced  after  birth,  the  latter 
having  a  distinct  axis  substance.  In  wool- 
bearing  animals,  the  hair  is  replaced  in  cystic 
tumours  by  wool.  These  have  undoubtedly  their 
origin  in  the  skin,  developed  in  the  tumours  of 
which  we  are  speaking,  but  this  was  at  one  time 
doubted  by  many. 

The  skin,  of  which  structure  I  must  now  say 
a  few  words,  is  not   found  covering  evenly  the 
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interior  of  the  cyst,  but  occurs  in  patches,  usually 
elevated  upon  the  subcutaneous  tissues,  whatever 
they  may  be.  The  ordinary  internal  lining  of 
cystic  tumours  is  a  serous  membrane  in  no  way 
distinct  from  serous  membrane  occurring  in  other 
parts  of  the  body,  and  is  shown  by  Hodgkin  to 
resemble  it  remarkably  in  the  manner  in  which 
it  is  reflected  over  the  surface  of  secondary 
pedunculated  cysts,  which  have  their  origin  in  the 
walls  of  the  primary  cyst.  The  fluid  secreted  is, 
before  any  inflammation  of  the  cyst,  clear  and 
like  ordinary  serous  fluid ;  and,  after  inflammation, 
turbid  and  thick,  like  that  fluid  under  similar 
conditions.  Upon  this  membrane  I  conceive  the 
skin  is  developed,  occasionally  upon  the  interior 
of  a  large  single  cyst,  but  more  commonly  within 
a  secondary  cyst,  or  a  smaller  one  connected  with 
the  primary.  Mr.  Salter,  in  his  paper  before 
referred  to,  gives  a  drawing  of  a  microscopic 
section  of  this  skin.  It  differs  in  no  way,  he 
says,  from  ordinary  skin  found  upon  the  surface  of 
the  body,  except  in  its  being  destitute  of  basement 
membrane  and  sweat  glands. 

In  the  section  of  skin  before  you,  the  epidermis 
is  very  unevenly  distributed,  and  the  corium 
seems  to  be  made  up  of  a  looser  texture  than 
usual.  In  this  specimen  you  see  no  appearance 
of  subcutaneous  fat,  but  I  have  found  it  in  others. 
The  two  hairs  before  referred  to  mav  be  seen 
in  their  follicles — one  small,  having  no  axis  sub- 
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stance  like  foetal  hair ;  the  other  larger,  and  with 
a  distinct  axis  substance.  Many,  amongst  them 
Blumenbach,  believed  that  these  hairs  had  no 
bulbs,  and  were  not  formed  in  follicles,  which  you 
see  was  incorrect.  Dr.  R.  Lee,  in  an  account  of 
four  cases  of  ovarian  tumours  containing  hair  and 
other  structures,  which  came  under  his  own 
observation,  remarks  that  in  one  of  them  the 
hairs  seemed  as  if  cut  across,  without  any  bulb 
by  which  they  could  have  grown  from  the  cyst. 
In  the  section  before  you,  the  larger  hair  appears 
to  terminate  in  its  follicle,  without  any  bulb.  In 
other  sections  I  have  found  the  same  thing,  which 
is  curious  in  relation  to  the  observations  of  Dr.  Lee. 

Opening  into  the  hair  follicles,  you  may  see 
large  sebaceous  glands,  which  no  doubt  secreted 
the  fatty  matter  found  in  the  tumour  from 
which  the  specimen  was  obtained.  Around  some 
of  them  may  be  seen  traces  of  a  structureless 
membrane,  which  resembles  basement  membrane, 
which  Mr.  Salter  failed  to  distinguish  :  it  is  at 
all  times  difficult  to  make  out,  and  its  existence 
is  even  denied  by  some  histologists.  In  none 
of  the  specimens  of  skin  which  I  have  examined 
could  I  find  sweat  glands,  though  they  are  stated 
to  have  been  found ;  nor  could  I  at  all  distinctly 
make  out  the  existence  of  papillae. 

The  mucous  membrane — sections  of  which  were 
made  from  portions  in  the  close  proximity  of  teeth 
— appears  to  consist  simply  of  layers  of  epithelial 
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scales,  differing  hardly  at  all  from  the  epidermis 
of  skin,  and  containing  neither  mncous  follicles 
nor  papillse.  The  difference  between  the  skin  and 
the  mucous  membrane  is  much  more  obvious  to  the 
naked  eye  than  when  examined  under  the  micro- 
scope. The  epidermis,  in  these  always  kept  moist, 
and  unexposed  to  pressure,  which  is  not  the  case 
on  the  surface  of  the  body,  bears  more  resemblance 
to  epithelium,  or  to  those  portions  of  skin  on  the 
body  which  are  kept  moist  and  free  from  air  and 
pressure. 

The  chief  interest  concerning  this  membrane  is 
the  development  of  teeth  upon  it.  We  see  the 
skin  in  close  proximity  developing  hairs  and 
sebaceous  follicles ;  on  the  mucous  membrane  these 
suddenly  disappear,  and  in  their  place,  apparently, 
teeth  are  produced.  The  various  links  found  in 
different  animals,  where  hairs  may  be  traced  in 
their  gradual  conversion  into  teeth,  naturally 
suggests  the  relation  these  structures  bear  to 
each  other,  and  may  perhaps  lead  us  some  day  to 
regard  a  tooth  in  the  light  of  a  number  of  hairs 
developed  en  masse,  as  apparently  seen  in  the  teeth 
of  the  chetodon.  In  some  cases,  hairs  appear  to 
grow  almost  close  to  the  teeth  (Museum  of  Eoyal 
College  of  Surgeons,  Path.  Series,  2,625 ;  and 
Middlesex  Hospital,  xvi.,  10),  but  whether  on 
mucous  membrane  or  skin,  without  making  a 
section,  it  would  be  impossible  to  decide. 

The  teeth  occurring  in  these   situations  arise 
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doubtless  from  papillae  formed  on  the  sm^face  of 
the  mucous  membrane,  but  I  have  not  been  able 
to  prove  that  it  is  so.  At  a  very  early  stage  of 
their  development  they  are  found  in  sacs,  which 
are  usually  much  more  delicate  membranes  than 
the  dental  follicles  of  the  mouth.  In  most  cases, 
also,  the  alveoli  (Fig.  1,  Plate  2,)  do  not  make 
their  appearance  so  early,  and  sometimes  are  not 
formed  at  all,  the  fangs  being  contained  in  mucous 
membrane  only,  or  in  the  walls  of  the  cyst 
(Middlesex  Hospital,  xvi.,  10a). 

In  other  cases,  the  teeth  are  found  fully  formed 
in  bony  crypts,  like  cases  of  retarded  dentition. 
It  is  probably  owing  to  the  thinness  of  the  cap- 
sules that  the  teeth  are  often  found  erupted 
at  a  much  earlier  period  of  their  development 
than  occurs  usually  in  the  mouth.  As  they  are 
frequently  erupted  before  their  fangs  are  formed, 
we  must  suppose  the  process  is  effected  by  the 
simple  growth  of  the  crown.  It  is,  no  doubt,  to 
this  early  eruption,  as  well,  perhaps,  to  the 
imperfect  nature  of  the  capsules,  that  the  enamel 
of  the  teeth  is  so  generally  defective. 

Form  of  the  Teeth. — This  varies  greatly.  They 
are  found  resembling — 1,  temporary;  2,  perma- 
nent ;  and,  3,  supernumerary  and  malformed  teeth. 
The  latter  are,  perhaps,  the  most  commonly  met 
with.  The  specimens  on  these  cards  (Figs.  2  to  8, 
Pla,te  2)  have  certainly  the  characteristics  of  tem- 
porary teeth,  as  also  have  the  following: — Museums 
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of  St.  Bartholomew's  Hospital,  31 — 22;  Guy's 
Hospital,  2,233  —  60;  and  Middlesex  Hospital, 
xvi.,  10a.  Good  specimens  of  teeth  of  the  per- 
manent type  are : — In  the  Museums  of  the  Royal 
College  of  Surgeons,  2,631,  Path.  Series  (a  bicuspid 
with  defective  enamel)  ;  Guy's  Hospital,  2,233 — 
50  (several  molars,  a  bicuspid,  &c.)  ;  Middlesex 
Hospital,  xvi.  (well-formed  bicuspid  and  canine)  ; 
and  this  specimen,  kindly  procured  for  me  from 
St.  George's  Hospital  by  Mr.  Vasey. 

For  supernumerary  and  malformed  teeth,  see 
specimens  in  Museums  of  Royal  College  of 
Surgeons,  Path.  Series,  2,625  and  2,626 ;  St.  Bar- 
tholomew's Hospital,  31 — 8  ;  Middlesex  Hospital, 
xvi.,  8 ;  and  the  specimens  presented  to  the 
Museum  of  this  Society  by  Mr.  Tellander,  and  of 
which  the  following  drawings  are  very  faithful 
representations  : — and  No.  3,  Plate  1 — 
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I  regret  that  I  have  not  been  able  to  arrive  at 
any  satisfactory  conclusion  as  to  whether  teeth  of 
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the  permanent  form  are  developed  as  offshoots 
from  those  having  the  temporary  form,  or  whether 
they  arise  from  independent  pulps.  Dr.  Tilt  says 
that  teeth  of  the  second  dentition  may  be  formed 
with  those  of  the  first,  but  I  cannot  say  that 
I  have  found  any  specimens  which  verify  this 
statement,  and  I  think  Dr.  Tilt  must  have 
mistaken  teeth  belonging  to  the  supernumerary 
type  for  those  of  the  first  dentition. 

Desirous  of  ascertaining  the  former  point,  viz., 
whether  teeth  of  the  permanent  form  had  their 
origin  from  those  of  the  temporary,  I  made  a 
very  careful  dissection  of  the  mucous  membrane 
posterior  to  and  at  the  base  of  a  temporary 
incisor  tooth.  I  could  trace  no  gubernaculum, 
but  found  a  small  sac,  where  such  a  one  would 
have  been  placed  in  the  mouth,  containing  the 
partially -calcified  pulp  of  a  tooth  much  less 
developed  than  the  incisor.  Both  of  them  are 
attached  to  this  card  (Figs.  2  and  3,  Plate  2). 
This  would  have  favoured  the  view,  that  teeth 
of  the  permanent  type  followed  the  ordinary 
course,  as  in  the  mouth;  but  in  the  specimen 
examined  the  teeth  were  scattered  about  so 
irregularly,  that  I  am  inclined  rather  to  believe 
its  position  there  was  quite  accidental. 

Supposing  that  the  permanent  teeth  do  follow 
in  these  tumours  the  natural  course,  I  think  we 
should  find  occasionally  some  traces  of  the  pre- 
existing temporary  ones,  which  I  believe  we  never 
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do.  At  present,  therefore,  we  get  no  assistance 
from  tliese  tumours  to  aid  us  in  our  investigations 
of  the  process  of  absorption  of  the  teeth.  In  the 
mouth,  we  know  that  teeth  having  the  form  of  the 
bicuspids  arise  only  from  the  pulps  of  other  teeth ; 
but  here  they  must  be  developed  from  a  primary 
papilla,  if  they  do  not  succeed  temporary  teeth, 
which  seems  very  probable. 

Having  spoken  of  the  form  of  these  teeth,  a 
very  few  words  will  suffice  regarding  their 
position  generally.  This  is  most  irregular,  like 
the  other  contents  of  these  tumours.  Occasion- 
ally, however,  they  seem  to  be  placed  with  some 
sort  of  regard  as  to  arrangement.  Thus,  in  a 
specimen  in  the  Museum  of  St.  Bartholomew's 
Hospital,  No.  A  177,  incisors  and  canines 
take  up  a  central  position  with  relation  to  the 
molars,  and  the  portions  of  bone  containing  them 
bear  some  resemblance  to  a  superior  maxilla. 
It  is  worthy  of  note  that  the  teeth  are  almost 
invariably  those  belonging  to  the  upper  jaw ;  a 
fact  never  before,  I  believe,  noticed,  and  appa- 
rently quite  inexplicable. 

Number  of  Teeth. — This  varies  considerably. 
Most  frequently,  one  only  has  been  found,  and 
from  this  almost  all  numbers  are  mentioned,  up 
to  twenty-four — the  number  found  in  a  cystic 
tumour  of  the  upper  jaw  of  a  woman,  by  Mr. 
Tellander,  as  reported  at  the  December  meeting 
of  last  year  of  this  Society ;  forty-three  recorded 
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by  Mr.  W.  Chap,  in  the  *' London  Medical  Ga- 
zette "  of  17th  August,  1849  ;  and  three  hundred 
recorded  by  Cloquet,  in  a  girl  of  twenty-two 
years  of  age,  quoted  by  Dr.  Tilt,  in  his  paper 
before  referred  to. 

I  can  say  but  little  respecting  the  structure  of 
these  teeth,  having  examined  too  few  to  do  more 
than  offer  you  a  few  remarks  upon  the  subject. 

Enamel. — This  structure  is  found  more  or  less 
imperfect,  being  sometimes  almost  deficient,  for 
the  reasons  already  suggested.  In  most  sections 
fissures  will  be  seen  running  into  it  to  a  con- 
siderable depth.  It  is  more  opaque  than  in  normal 
specimens,  and  the  fibres  run  in  a  less  regular 
manner  (Figs.  2  &  3,  Plate  1). 

Dentine,  —  This  appears  more  perfectly  de- 
veloped than  the  enamel,  and  could  not,  I  think, 
be  distinguished  from  that  occurring  in  a  tooth 
taken  fi:'om  the  mouth.  In  some  specimens,  I 
should  say  the  distance  between  the  tubuli  (inter- 
tubular  spaces)  is  greater  than  in  ordinary  speci- 
mens. From  causes  presently  to  be  noticed,  the 
tubuli  branch  upwards  from  the  apex  of  the  fang 
in  certain  cases. 

Gementnm,  —  This  structure  frequently  seems 
much  mixed  up  with  the  dentine,  and  is  usually 
very  irregularly  distributed  about  the  fangs ;  in 
one  case  it  was  quite  continuous  ^ath  the  bone  in 
which  it  was  embedded. 

A  point  of  considerable  interest,  however,  is 
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the  fact  that  some  of  these  teeth  possess  no  pulp 
cavity.  This  is  the  case  with  the  specimen  upon 
the  table  (Fig.  2,  Plate  1),  and  it  is  also  the  same 
in  a  section  made  from  one  of  the  small  teeth 
obtained  from  the  tumour  described  by  Mr. 
Tellander  (Fig.  3,  Plate  1).  Mr.  Salter  also  states 
that  he  found  one  tooth  having  the  same  con- 
ditions. Many  that  I  have  examined  have,  how- 
ever, distinct  canals  in  the  fangs,  and  perfect  pulp 
cavities. 

Nerves, — In  the  pulp  of  a  partially-formed 
tooth,  I  found  what  I  had  every  reason  to  believe 
were  nerve  fibres,  but  the  pulp  was  obtained  from 
a  specimen  so  far  decomposed  that  I  should  have 
felt  some  hesitation  in  stating  positively  that 
they  existed,  had  not  Mr.  Salter  clearly  made 
them  out. 

Blood  Vessels. — These  may  readily  be  made  out. 

Bone  is  formed  in  these  tumours,  as  in  the 
body,  both  by  ossification  of  cartilage  (foetal) 
and  fibrous  tissue.  The  centres  of  ossification 
are  scattered  very  irregularly,  as  is  testified  by 
the  numerous  thin  plates  of  bone  thrown  together 
without  any  apparent  arrangement  (Figs.  9  to  14, 
Plate  2).  It  seems  to  be  developed  much  in  the 
same  way  that  bone  ordinarily  is.  You  will  see, 
in  the  specimen  upon  the  table,  Haversian  canals 
with  lacunse,  the  canalliculi  of  which  run  into  the 
former.  The  lacunae  are  not  so  perfectly  arranged 
around  the  canals  as  in  a   normal  specimen  of 
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bono,  and  we  find  no  perfect  Haversian  systems 
(Fig.  4,  Plate  1). 

These,  gentlemen,  are  the  few  and  imperfect 
results  obtained  up  to  the  present  time  from  my 
inquiry  into  the  contents  of  these  tumours  ;  fature 
opportunities  may,  and  I  trust  will,  enable  me  to 
bring  before  you  more  accurate  and  consequently 
more  valuable  information  upon  this  subject. 

In  proceeding  to  offer  you  some  suggestions 
upon  the  nature  of  cystic  tumours  in  general, 
I  wish  to  be  clearly  understood  when  I  state  that 
the  speculations  in  which  I  have  indulged  are 
only  offered  to  you  as  such.  You  may  perhaps 
admit  that  I  have,  in  the  present  state  of  our 
knowledge  of  these  subjects,  some  grounds  for 
holding  them :  still,  future  investigations  may 
prove  them  to  be  perfectly  erroneous ;  and  when 
this  is  the  case,  no  one  will  more  readily  reject 
them  than  myself. 

Hunter  defined  a  tumour  as  "  a  circumscribed 
substance  produced  by  disease,  and  different  in 
its  nature  and  consistence  from  the  surrounding 
parts."  In  studying  tumours  proper  as  differing 
from  outgrowths,  hypertrophies,  &c.,  we  cannot 
accept,  I  think,  the  definition  of  that  profound 
physiologist,  for  under  it  we  must  class  such 
different  conditions  as  fatty  and  fibrous  tumours 
with  abscess.  Mr.  Paget' s  definition  is  much 
more  precise,  viz.  :  "  that  a  tumour  is  a  morbid 
excess    of  formative    force."       The    independent 

c  2 
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existence  of  tumours  is  strongly  insisted  on  by 
this  authority.  He  says,*  "  The  accumulation  and 
increase  of  lymph  in  inflammation  appears  chiefly 
due  to  the  morbid  state  of  the  parts  at  or  near 
the  place  of  exudation ;  the  increase  of  all  or 
nearly  all  tumours  is  of  themselves ;  they  grow  as 
parts  of  the  body,  but  by  their  own  inherent  force, 
and  depend  on  surrounding  parts  for  little  more 
than  the  supply  of  blood  from  which  they  may 
appropriate  materials." 

In  support  of  the  views  of  the  independent 
existence  of  tumours  are  the  following  facts, 
which  are  by  no  means  new.  Tumours  grow 
independently  of  the  rest  of  the  body,  and  usually 
in  a  much  greater  ratio,  for  they  appear  to  increase 
in  size  in  growing  children,  which  they  would  not 
do  if  their  growth  was  in  the  same  ratio ;  when 
the  body  is  stationary,  as  well  as  when  it  is  dimin- 
ishing in  size,  tumours  also  increase.  In  estima- 
ting the  growth  of  malignant  tumours  in  cachec- 
tic patients,  allowance  is  not  always  made  for  the 
falling  away  of  the  patient,  which  gives  the 
appearance  of  a  more  rapid  increase  in  the  tumour 
than  is  actually  the  case. 

The  mode  of  their  nourishment  is  also  worthy 
of  notice ;  for,  without  wholly  adopting  the  view, 
that  they  have  an  independent  circulation  of 
their  own,  we  see  that  most  of  the  vessels  which 

*  Lectures  upon  Surgical  Pathology. 
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supply  them,  first  ramify  in  their  capsules  before 
entering  into  their  substance,  and  in  some  cases 
of  fibrous  tumours  of  the  uterus,  never  enter  at 
all,  as  these  cannot  be  injected  through  the  vessels 
that  supply  the  uterus.  It  seems  hardly  probable 
that  large  bodies  like  some  of  these  can  maintain 
a  state  of  vital  activity  without  blood-vessels,  as 
cartilage,  the  cornea,  &c. 

I  have  remarked,  that  when  fatty  tumours  are 
removed  by  being  shelled  out  of  their  capsules, 
they  are  often  thus  removed  with  hardly  any 
haemorrhage ;  but  when  cut  into  after  removal,  they 
prove  to  be  very  vasciilar.  The  tearing  across  of 
the  small  vessels  may  account  for  this  absence  of 
haemorrhage,  but  the  increased  vascularity  of  the 
tumour  above  its  surrounding  parts,  shows  a  dif- 
ferent arrangement  of  the  vessels  within  its 
structure.  * 

The  property  of  selection,  or  assimilation, 
possessed  by  tumours  is  remarkable.  A  fatty 
tumour  selects  the  elements  that  form  fat,  a 
fibrous  tumour  those  that  will  form  fibrous  tissue, 
&c.,  and  this,  at  times,  under  very  pecuHar  con- 
ditions :  thus,  in  the  mesentery  of  a  person  who 
had  died  from  phthisis,  and  in  extreme  emaciation, 
was  found  a  fatty  tumour.  The  existence  of  an 
entozoa  could  hardly  be  more  independent  than 
was  that  of  this  tumour,  the  assimilative  powers 
of  which  were  unimpaired,  whilst  those  of  the 
body  which  contained  it  were  the  most  imperfect. 
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That  tumours  should  generally  (though  they  do 
not  always)  resemble  the  structures  in  which  they 
have  their  origin,  is  explained  upon  the  theory 
advanced  by  Mr.  Paget  (whether  in  his  work  on 
Surgical  Pathology,  or  whether  in  the  lectures  I 
had  once  the  privilege  of  attending  as  a  student,  I 
cannot  now  remember),  viz.,  that  various  organs 
or  structures  acted  upon  the  blood  as  secreting 
glands,  when  compared  with  other  organs  or 
structures :  thus,  for  instance,  blood  deficient  in 
certain  ingredients  that  had  been  abstracted  by 
a  gravid  uterus  might  contain,  consequently,  an 
abnormal  amount  of  those  that  would  nourish  a 
mammary  gland,  which  would  also  favour  the 
growth  of  a  chronic  mammary  tumour.  Hodgkin's 
observation,  that  structures  surrounding  malignant 
tumours  frequently  come  to  resemble  the  struc- 
ture of  the  tumours  themselves,  receives  a  like 
explanation. 

With  regard  to  growth,  tumours  seem  also 
to  have  a  limit,  some  never,  or  hardly  ever, 
attaining  more  than  a  certain  magnitude;  out- 
growths appear  to  obey  no  such  rule. 

Then,  lastly,  tumours  are  liable  to  a  variety  of 
diseases,  as  well  as  to  degeneration  and  decay, 
wholly  independent  of  the  parts  by  which  they 
are  surrounded. 

It  would  be  tedious  to  enumerate  all  the  struc- 
tures that  have  at  different  times  been  found  in 
cystic  and    other    tumours ;    there  is    hardly   a 
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structure  that  has  not  been  found.  Amongst  the 
more  interesting  may  be  named  the  substance  of 
nervous  centres  and  nerve  fibres,  both  of  which 
were  found  in  an  ovarian  tumour  by  Mr.  Grey, 
and  the  latter  have  been  found  by  Mr.  Salter 
and  myself.  Smooth  muscular  fibre  ;  Mr.  Salter 
believed  he  discovered  the  elements  of  developing 
striped  muscular  fibre ;  skin,  mucous  membrane, 
fat,  hair,  teeth,  bone,  nails,  cartilage,  &c.,  have 
often  been  found.  Tumours,  containing  many  of 
the  above-mentioned  structures,  must  naturally 
suggest  their  resemblance  to  the  foetus,  and  they 
were  for  a  considerable  time  supposed  to  be  cases 
of  imperfect  or  extra-uterine  conception ;  but  this 
having  been  proved  by  Baillie  and  others  to  have 
been  in  many  cases  out  of  the  range  of  possibility, 
led  many,  perhaps  most,  to  adopt  the  view, 
that  the  ovaries  may  develop,  without  sexual 
intercourse,  most  of  the  structures  found  in  the 
body. 

Mr.  Salter  offers  a  somewhat  modified  view  of 
the  old  theory,  believing  they  may  be  considered 
analogous  to  cases  occurring  amongst  many  of 
the  insect  tribes,  where  one  impregnation  is 
capable  of  lasting  without  repetition  for  several 
generations.  He  says,  speaking  of  ovarian 
tumours,  that  *'  they  are  not  analogous  in  any 
sense  to  other  adventitious  growths,  which  the 
pathological  anatomist  meets  with,  but  they  are 
altogether  equivalent  to  virgin  products,  *  zooids  ' 
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formed  previously  to  their  detacliinent  from  the 
parent."  But  I  think  we  have  no  tenable  grounds 
for  drawing  this  distinction  between  ovarian 
tumours  and  the  tumours  found  in  other  parts 
of  the  body,  the  gradations  from  tumours 
bearing  one  simple  tissue  like  fat,  or  a  simple 
cyst  secreting  a  serous  fluid,  up  to  those 
containing  the  most  highly-organized  structures ; 
and  many  of  them  together  are  so  regular,  that  we 
can  nowhere  say,  "  Here  the  link  ends."  Tumours 
precisely  like  those  occurring  in  the  ovaries  have 
been  found  in  other  parts  of  the  body,  and  in 
both  sexes ;  though,  it  must  be  admitted,  much 
more  frequently  in  the  female  than  in  the  male. 

The  following  abbreviation  of  the  report  of  a  case 
published  in  vol.  xiii.,  p.  12, 1825,  of  the  ''  Medico- 
Chirurgical  Transactions,"  is  of  much  interest  in 
relation  to  this  subject : — ^A  woman  who  had 
recently  experienced  symptoms  of  pneumonia 
applied  to  Dr.  Alexander  Gordon  on  account  of 
a  small  round  tumour,  about  the  size  of  a  hazel- 
nut, below  the  sternal  extremity  of  the  left  clavicle; 
it  pulsated  regularly,  and  was  believed  to  be  an 
aneurism  of  the  aorta,  or  arteria  innominata.  The 
tumour  increased  in  size  after  a  time  and  pointed, 
when  some  serous  fluid  was  let  out.  The  patient 
died  fifteen  months  after  first  applying  for  advice. 
A  post-mortem  examination  showed  a  tumour 
in  the  anterior  mediastinum,  the  contents  of 
which  were  serous  fluid,  sebaceous  matter  mixed 
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with  hair,  the  latter  not  large  in  quantity  or  in 
distinct  locks,  and  a  fatty  mass  at  the  bottom, 
which,  on  being  cut  open,  proved  to  contain  a  bone 
resembling  a  superior  maxilla  containing  seven 
teeth,  two  incisors,  two  cuspidati,  and  three 
molars.  This  interesting  specimen  is  in  the 
Museum  of  St.  Bartholomew's  Hospital,  A  177. 

In  Mr.  Tellander's  case,  before  referred  to,  it 
will  be  remembered  that  no  less  than  twenty-four 
small  malformed  teeth  were  removed  from  a  tumour 
in  the  upper  jaw  of  a  woman  :  no  other  structures 
than  teeth,  however,  were  removed  from  this 
tumour. 

If  it  can  be  maintained  that  these  com- 
pound tumours  are  in  no  way  cases  of  gamo- 
genesis,  and  that  they  are  connected  by  series  of 
Hnks  to  simple  cystic  tumours,  and  indeed  to  all 
morbid  bodies  possessed,  so  to  speak,  of  an 
independent  existence,  then  we  must,  I  think, 
refer  their  origin  to  one  and  the  same  cause, 
whether  it  be  from  an  organizable  plasma,  a 
nucleus,  or  a  cell.  The  germs  of  these  tumours, 
whatever  they  may  be — centres  of  vital  activity, 
we  may,  perhaps,  safely  term  them, — may  be  con- 
tinually forming  in  all  parts  of  the  body,  but 
may,  fortunately,  rarely  find  the  necessary 
conditions  for  their  development.  The  germ  of 
a  fatty  tumour  may  be  the  same  which  in  another 
part  of  the  body  would  be  developed  into  a  fibrous 
tumour,  where  the  conditions  for  formino^  fibrous 
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tissue  were  the  most  perfect ;  in  a  glandular 
structure  it  miglit  have  produced  a  substance 
analogous  to  the  gland  in  which  it  had  its  origin. 
In  organs  which,  like  the  ovaries,  have  at  times 
an  unusually  large  supply  of  blood,  varying  in  its 
state,  and  which  are  destined  to  produce  germs 
which  shall  develop  all  the  complicated  structures 
which  compose  the  body,  we  should  most  naturally 
expect  to  meet  with  tumours  having,  so  to  speak, 
the  highest  order  of  development. 

What  the  morbid  or  accidental  conditions  are 
which  upon  any  theory  give  rise  to  tumours,  we 
have  at  present,  I  believe,  but  Httle  conception : 
an  increased  or  abnormal  supply  of  blood  would 
be  probably  admitted  as  one  of  the  most  likely. 
Now,  we  find  that  often  the  origin  of  a  tumour 
is  by  the  patient  referred  to  a  blow  or  other 
injury  :  might  not  the  morbid  circulation  thus  set 
up  at  the  point  of  injury  alSbrd  the  conditions 
necessary  for  developing  into  a  tumour,  a  germ 
which,  under  normal  circumstances,  would  never 
have  passed  beyond  a  certain  limit  ? 

The  process  of  generation  amongst  the  lower 
order  of  animals,  and,  indeed,  amongst  plants, 
leads  us  to  consider  how  remarkable  is  the  effect 
of  favourable  or  unfavourable  conditions  upon  the 
development  of  a  germ. 

One  point  to  which  I  have  before  drawn  atten- 
tion I  must  again  refer  to — viz.,  the  almost  entire 
absence   of   arrangement   of  the    structures    de- 
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veloped  in  proliferous  tumours.  We  have  en- 
deavoured to  show  that  at  different  times  almost, 
if  not  all,  the  structures  that  enter  into  the 
composition  of  the  human  body  have  been  found 
in  them,  yet  thrown  together  in  almost  absolute 
confusion.  Now,  germs  arising  from  the  organs 
which  most  frequently  develop  them, — from  the 
very  graafian  vesicles  which,  according  to  many, 
give  rise  to  ovarian  tumours, — do,  under  other 
conditions,  produce  all  the  same  structures ;  but 
arranged  in  such  perfect  order  that  they  are 
capable  of  not  merely  possessing  an  independent 
vitality,  but,  after  a  time,  a  perfectly  separate 
existence.  May  not  one  of  the  conditions  for 
producing  the  orderly  arrangement  of  the  struc- 
tures be  the  influence  of  the  spermatic  and  other 
fluids  brought  into  contact  with  the  developing 
germ? 

Such  a  theory,  if  carried  to  its  limits,  might 
admit  the  possibility  of  a  male  animal  developing 
within  itself  an  offspring  of  the  same  species — a 
view  I  find  actually  entertained  by  Meckel  of 
those  instances  recorded  of  male  animals  having 
been  found  to  contain  a  foetus  within  themselves, 
or  having  passed  one  from  their  bodies,  and  which 
are  usually  regarded,  and  no  doubt  correctly,  as 
cases  of  foetus  in  foetu. 

At  the  conclusion  of  his  admirable  lectures 
upon  Surgical  Pathology,  Mr.  Paget  observes, 
"  In  all  the  afibctions  considered  (in  the  earlier 
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ones)  we  may  trace  purpose  and  design  for  the 
maintenance  or  recovery  of  the  body's  health.  The 
strengthening  against  resistance,  the  reaction 
after  injury,  the  turbid  activity  of  repair,  the 
collection  and  removal  of  inflammatory  products, 
the  casting  of  sloughs,  the  discharge  of  morbid 
materials  from  the  blood, — all  these  are  the  mani- 
fold good  designs  of  disease,  and  they  evince 
such  strength  and  width  of  adaptation  to  the 
emergencies  of  life  that  we  might  think  the  body 
was  destined  never  to  succumb  before  the  due 
time  of  its  natural  decay.  But  in  the  diseases 
considered  in  this  lecture,  and  in  those  on 
tumours,  we  trace  no  fulfilment  of  design  for  the 
wellbeing  of  the  body :  they  all  seem  purposeless 
or  hurtful."  It  must  be  considered  great  bold- 
ness to  differ  from  such  an  authority  as  the  above, 
yet  I  do  believe  we  may  see  in  the  existence  of 
tumoui'S,  a  fulfilment  of  design,  an  object  and 
a  purpose,  if  we  regard  them  as  the  abortive  efforts 
of  Nature  for  the  continuance  of  species.  As  we 
often  witness  Nature's  efforts  for  repair  falling 
short  of  and  faihng  in  their  object,  so  may  we  see 
in  these  bodies  the  unsuccessful  efforts  for  the 
production  of  a  fresh  individual. 
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GENERAL  MONTHLY  MEETING. 

Monday y  December  7,  1863. 
SAMUEL  CARTWRIGHT,  Esq.,  President,  in  the  Chair. 


The  following  Gentleman  was  duly  elected  a  Member  of  the 
Society : — 

Mr.  R.  Ramsay,  Gloucester  Place,  Portman  Square. 

The  following  Gentlemen  were  proposed  for  the  Membership  of  the 
Society : — 

Mr.  J.  Clarke. 

Mr.  C.  G.  Nightingale. 

Mr.  T.  White. 

The  following  Donation  was  made  to  the  Society : — 

By  Dr.  Tellander,  three  Models  further  illustrating  a  case  of  super- 
numerary teeth  previously  presented  to  the  Society. 

The  following  Report  of  the  Committee  appointed  to  investigate  the 
compounds  employed  for  filling  teeth,  most  generally  known  as  osteo- 
plastic, was  read  by  the  Secretary  :— 

Report  of  a  Committee  appointed  to  investigate 
the  Compounds  em'ployed  for  Filling  Teeth, 
most  generally  hnown  as  Osteo-plastic,  and 
to  report  at  a  future  Meeting  of  the  Society 
upon  their  Merits,  and  the  best  Methods  of 
employing  them. 

First  Notice. — The  Committee  appointed  as 
above  have  subjected  four  of  the  compounds 
termed   osteo-plastic,  those  they  believe  the  most 
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frequently  employed,  to  certain  physical  and 
cliemical  tests,  the  results  of  which  they  have  now 
much  pleasure  in  laying  before  the  Society. 

In  this  first  notice  they  refrain  from  drawing 
any  conclusions  from  the  experiments  they  have 
carried  out,  believing  it  more  judicious  to  wait 
until  they  can  bring  before  the  Members  the 
results  of  other  more  practical  experiments  per- 
formed in  the  mouth.  Some  of  these  latter  they 
are  now  instituting  at  the  Dental  Hospital  as 
well  as  in  their  own  private  practice.  It  must 
be  readily  perceived  that  many  and  peculiar 
difficulties  attend  such  practical  experiments, 
made  with  a  view  of  determining  the  value  of 
one  kind  of  material  as  compared  with  another. 
Such  conditions  as  size  and  form  of  the  cavities 
in  the  teeth,  as  well  as  their  position  in  the 
mouth ;  likewise  the  state  of  the  oral  fluids,  the 
age  of  the  patients,  &c.,  ought  in  all  cases  to  be 
precisely  the  same.  The  only  reliable  information, 
therefore,  is  that  which  can  be  gathered  as  the 
results  of  a  large  number  of  experiments,  to  carry 
out  which  much  time,  of  necessity,  is  required. 

The  information  afforded  by  the  present  inquiry 
is  not  without  value,  and  the  Committee  doubt  not 
that,  while  they  reserve  any  conclusions  they  may 
individually  have  formed  upon  it,  their  Members 
will  hardly  refrain  from  forming  conclusions  which 
the  experiments  naturally  suggest. 

The   materials  subjected  to  examination  were 
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those  sold  as  Barbers' s,  Roberts's,  Rostang's,  and 
Kilnitz's  cements. 

The  first  point  ascertained  was  the  specific 
gravity  of  each  of  the  above,  which  was  as 
follows : — 


Rostang's    - 
Roberts's 
Barber's 
Kiliiitz's 


4-04 
3-71 
3-41 
374 


The   next  was  the  time  required  by  each  for 


setting : — 


Roberts's 
Barber's 
Kilnitz's 
Rostanff's 


-  6  minutes. 

-  7      „ 

-  10      „ 

-  27      „ 


The  strength  or  cohesive  force  was  ascertained 
by  means  of  the    following  apparatus : — In  two 


pieces  of  gun-metal,  a,  which  could  be  united  close 
together  firmly  by  a  screw, — a  cylindrical  groove 
was  cut,  so  that  when  the  two  were  securely  united 
together,  the  groove  was  quite  continuous  from 
one  to  the  other.  In  this  groove,  which  was 
made  larger  at  each  extremity,  the  cement  is 
introduced,  and  after  it  has  remained  in  it  a  given 
time,  so  as  to  have  become  securely  set,  the  screw 
holding  the  two  halves  of  the  metal  together  is 
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removed ;  consequently  the  two  pieces  are  then 
only  held  together  by  the  cohesive  force  of  the 
cement,  and  which  force  will  be  represented  by 
the  weight  required  to  separate  them.  This,  in 
the  apparatus,  is  supplied  by  a  graduated  spring, 
h,  acted  upon  by  a  screw,  c,  which  registers,  d,  in 
pounds  the  force  by  which  the  cement  is  broken 
across. 

Gun-metal  was  employed  in  preference  to  brass, 
as  being  less  likely  to  be  affected  by  the  corrosive 
action  of  the  materials.  With  this  apparatus  it 
was  found,  the  diameter  of  the  cements  experi- 
mented on  being  about  one-eighth  of  an  inch,  and 
the  time  from  their  introduction  in  a  soft  state 
being  three  hours,  that 

Barber's  broke  with  a  force  equal  to  S^  lbs. 
Rostang's  „  „  8f  „ 

Kilnitz's     „  „  9^  „ 

E-oberts's    „  „  10^  „ 

The  Committee  are  inclined  to  believe  that  a 
longer  period  than  three  hours  would  have  told 
more  favourably  for  Eostang's  compound ;  for,  as 
before  shown,  it  takes  a  much  longer  time  than 
the  others  to  set ;  still,  in  practice,  fillings  of  all 
kinds  probably  become  exposed  to  mechanical 
forces  upon  an  average  of  some  three  hours  after 
they  have  been  introduced  into  the  mouth.  Upon 
a  fature  occasion,  however,  the  Committee  will 
give  the  results  of  experiments  made  after 
the  materials  have  been  mixed  a  much  longer 
period. 
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The  adhesive  force  of  these  cements  was  ascer- 
tained in  much  the  same  manner  as  the  cohesive, 
only  substituting  for  one  of  the  pieces  of  gun- 
metal  a  piece  of  ivory  without  any  corresponding 
groove  in  it.  The  force  required  to  separate  the 
ivory  from  the  cement  represented  the  adhesive 
force  of  the  latter  to  the  former  or  dentine.  The 
ivory  was  made  about  as  rough  as  the  sides  of  an 
excavated  tooth  would  be.  Knowing  how  firmly 
these  cements  adhere  to  glazed  porcelain,  enamel 
of  teeth,  and  metallic  instruments,  it  will  probably 
be  a  matter  of  surprise  that  the  force  with  which 
they  adhere  to  ivory  is  so  small ;   thus, 

Roberts'  separated  with  a  force  equal  to  2f  oz. 
Barber's        „  „  2    „ 


Rostaug's 
•Kilnitz's 


The   following    are    the    results    obtained   by 
subjecting  the  osteo -plastic  materials  to  a  variety 


of  chemical  agents  :■ 


Agent. 

Barber's. 

Roberts's. 

Rostang's. 

Kilnitz's. 

Sulphuric  Acid,  diluted ;  viz.,  one  part 
of  acid  to  twelve  of  water 

grs. 

3-75 
1-10 

grs. 

2-68 
1-89 

grs. 

30i 

2-28 

grs. 
1-96 

After  immersion  for  15  minutes  

1-24 

Actual  loss 

2-65 

0-79 

0-70 

0-72 

Calculated  loss  

0-70 

0-29 

0-25 

0-37 

1 

J) 
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Agent. 

Barber's. 

Roberts's. 

1 

Rostang's. 

Kilnitz's. 

NiTEic   Acid  :    one  part  to  twelve  of 

water 

After  immersion  for  30  minutes  

grs. 

2-88 
130 

grs. 

2-09 
1-22 

grs. 

3-54 

272 

grs. 

1-80 

0  82 

Actual  loss     

1-58 

0-87 

0-82 

0-98 

Calculated  loss  

0-55 

0-41 

0-23 

0  54 

Hydrochloric  Acid  :  one  part  to  twelve 
of  water 

2-60 
0  98 

2-09 
113 

2-90 
1-91 

1-90 

After  immersion  for  3  hours  25  minutes 

0-52 

Actual  loss 

1-G2 

0-96 

0-99 

1-38 

Calculated  loss  

0-62 

0  46 

0-34 

0-72 

Acetic  Acid  :   one  part  to  twelve  of 

water , 

After  iaimersion  for  3  hours  45  minutes 

3-54 

2-88 

2-07 
1-64 

to    CO 

CO    o 

to  o 

2-23 
1-27 

Actual  loss 

0-66 

0-43 

0'68 

0-96 

Calculated  loss  

0-18 

0-20 

0-22 

0-43 

Lactic  Acid  :    one  part  to  twelve  of 

water 

After  immersion  for  1  hour  30  minutes 

2-73 
2-46 

1G5 
155 

4-G9 
4-17 

322 

2-89 

Actual  loss 

0  27 

010 

0  52 

0-33 

Calculated  loss  

010 

007 

Oil 

010 

Ammonia  :  one  part  in  twelve  parts  of 
water 

4-25 
4-05 

2-45 
2-30 

3-00 

2-88 

2  26 

After  immersion  for  29  hours  

2-10 

Actual  loss 

0  20 

015 

0  12 

0  16 

Calculated  loss  

004 

006 

0-04 

0-07 

FOE    FILLING   TEETH. 
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Agent. 

Barber's. 

Roberts's 

Bostang's. 

Kilnitz's. 

Saliva  obtained  before  taking  food ;  re- 
action alkaline  

grs. 

2-29 
214 

grs. 

1-36 
1-33 

grs. 

3-74 
3-70 

grs. 
1-84 

After  immersion  for  4  days  

1-78 

Actual  loss 

015 

003      0-04 

006 

Calculated  loss  

0-06 

0-02 

0-01 

0-03 

Saliva  obtained  after  taking  food ;  re- 
action stroncrly  alkaline 

1-74 
1-58 

1-90 
1-85 

3-60 
3-50 

1-52 

Alter  immersion  for  4  days  

1-40 

Actual  loss 

0-16 

0  05  1    0-10 

0-12 

Calculated  loss  

0-09 

0-02 

0-02 

008 

D    2 


ANNUAL  GENERAL  MEETING. 

Monday,  January  4,  1864. 
SAMUEL  CAllTWRIGHT,  Esq.,  President,  in  tjie  Chair. 


The  following  Gentlemen  were  duly  elected  Members  of  the 
Society : — 

Mr.  J.  Agne w   Glasgow. 

Mr.  E.  Cox    Preston. 

Mr.  Coles Ipswich. 

Mr.  R.  Duncan    Whitehaven. 

Mr.  J.  M.  DiDSBURY Paris. 

Mr.  G.  RATCi^iFFE  Keeling    ...  Epsom. 

Mr.  J.  Merryweatiier   Lower  Brook  Street. 

Mr.  F.  Rod  WAY    Bayliam  Terrace. 

Mr.  G.  Wilson Hull. 

The  following  Donation  was  made  to  the  Society : — 

By  Mr.  Margetson,  a  very  curious  specimen  of  a  supernumerary 
tooth,  together  with  a  model  of  the  mouth  from  which  he  took  it. 
The  history  Mr.  Margetson  gave  of  the  case  was,  that  he  was  consulted 
by  a  j)atient,  about  twenty-eight  years  of  age,  who  wished  him  to 
remove  the  right  central  incisor  of  the  upper  jaw,  in  consequence  of 
its  having  been  thrown  so  much  out  of  its  position  by  this  super- 
numerary tooth  that  its  cutting  edge  impinged  against  the  inner  surface 
of  the  lip,  and  set  up  ulceration  of  its  mucous  membrane.  On 
examining  the  mouth,  he  found  this  supernumerary  tooth  growing 
behind,  and  a  little  to  the  right  of  the  right  central  incisor,  producing 
the  cft'eet  just  mentioned.  Mr.  Margetson  determined,  however,  to 
remove  the  supernumerary  tooth,  and  give  the  incisor  a  chance  of 
returning  to  its  position,  under  treatment.  He  did  so,  and  directed 
the  patient  to  press  the  central  incisor  towards  its  natural  position 
from  time  to  time,  to  use  a  detergent  lotion  which  he  prescribed  for 
him,  and  to  return  to  him  in  a  fortnight,  that  he  might  see  the  cflfects 
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of  this  treatment  on  the  position  of  the  incisor  and  on  the  ulceration  of 
the  lip.  The  patient  did  as  he  was  requested,  when  Mr.  Margetson 
found  the  lip  healed,  and  the  right  central  incisor  a  good  deal  fallen 
back  towards,  although  not  fully  in,  its  proper  position.  He  requested 
the  patient  to  continue  the  pressure,  and  to  come  again  in  another 
fortnight,  which,  however,  he  neglected  to  do;  nor  has  he  returned 

since,  so  that  Mr.  Margetson  does  not 
know  the  ultimate  result  of  this  treat- 
ment, or  the  position  of  the  tooth.  He 
states,  also,  4:hat  the  patie  it  informed 
him  that  about  seven  years  previously  a 
similar  supernumerary  tooth  had  been  re- 
moved from  the  opposite  side  of  the  mouth, 
which,  however,  had  not  displaced  the 
opposite  incisor,  but  was  removed  because 
it  impeded  his  articulation.  A  section  of 
the  tooth  has  since  been  made  (Fig.  B.), 
showing  three  distinct  canals,  communi- 
cating with  what  appears  to  be  three 
distinct  pulp-cavities,  which  seems  to  indi- 
cate that  the  mass  is  composed  of  the  germs  of  three  teeth  agglutinated 
or  conglomerated  together. 

The  following  Gentlemen  were  elected  by  ballot  as  Officers  and 
Council  for  the  ensuing  year  : — 

President. — Edwin  Saunders,  Esq. 

Vice-Presidents. — T.  A.  Rogers,  Esq. ;  W.  A.  N.  Cattlin,  Esq. ;  W. 
Imrie,  Esq. ;  W.  Perkins,  Esq. ;  G.  A.  Ibbetson,  Esq.  Non-resident : 
C.  S.  Bate,  Esq.;  W.  K  Bridgman,  Esq.;  S.  Tibbs,  Esq.;  Dr. 
Roberts. 

Treasurer. — Arnold  R,ogers,  Esq. 

Librarian. — J.  B.  Eletcher,  Esq. 

Honorary/ Secretaries. — Eoreign  Correspondence  :  T.  Underwood,  Esq.; 
Ordinary  :  Alfred  Coleman,  Esq.,  and  Charles  Yasey,  Esq. 

Council. — W.  D.  Saunder,  Esq. ;  J.  Sheffield,  Esq. ;  W.  A .  Harrison, 
Esq.;  C.  J.  Eox,  Esq.;  H.  T.  Kempton,  Esq.;  H.  T.  Hulme,  Esq.; 
J.  Tomes,  Esq. ;  W.  M.  Bigg,  Esq. ;  E.  W.  Rogers,  Esq. ;  G.  Owen, 
Esq. ;  A.  Hill,  Esq. ;  D.  Hepburn,  Esq. ;  C.  D.  Rogers,  Esq. ;  S.  L. 
Rymer,  Esq. ;  G.  Buchanan,  Esq. ;  E.  P.  Parkinson,  Esq. ;  W.  Hunt, 
Esq. 


GENERAL  MONTHLY  MEETING. 

Monday^  Februnn/  1,  1864. 
EDWIN  SA.UNDERS,  Esq.,  President,  in  the  Cuaih. 


The  following  Gentlemen  were  duly  elected  Membors  of  tlie 
Society : — 

Mr.  Chaules  GiBBS  Nightingale  ...  Shrewsbury. 

Mr.  Thos.  White  Upper  Ecclest  on  Place. 

The  following  Gentlemen  were  proposed  for  the  Membership  of  the 
Society : — 

Mr.  F.  Petty. 
Mr.  E.  Moore. 

Mr.  Carl  Tellander,  of  Stockholm,  was  recommended  for  cor- 
responding Membership. 

The  following  Contributions  were  made  to  the  Society  : — 

By  S.  N.  Dentz,  Esq.,  Amsterdam,  "  Traite  Pathologique  et  Thera- 
peutique  des  principales  Affections  de  la  Cavite  Buccale,  par  S.  N, 
Dentz." 

S.  L.  Rymer,  Esq.,  model  showing  two  united  lower  incisors. 

J.  R.  Mummery,  Esq.,  models  showing  retarded  development. 

James  Bate,  Esq.,  model  of  supernumerary  tooth. 

H.  L.  Spencer,  Esq.,  model  showing  a  space  of  five-sixtcenlhs  of  au 
inch  between  lower  central  incisors,  the  temporary  teeth  having  been 
close  together. 

Edwin  Saunders,  Esq.,  models  showing  irregularity  of  upper  incisors. 

W.  G.  Bennett,  Esq.,  model  showing  the  presence  of  temporary 
canine  at  the  age  of  fifty-four  years. 

G.  Ash,  Esq.,  a  section  of  hippopotamus  tooth,  showing  a  cavity 
lined  with  enamel. 
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The  Secretary   read  the  following  Paper  on  the  "Pathology  of 
Dental  Caries/'  by  C.  Spence  Bate,  Esq.,  F.R.S.  :— 

PATHOLOGY    OF   DENTAL    CAKIES. 

"  Pathology  aims  at  ascertaining  the  causes  which  determine  every 
departure  from  the  natural  type,  whether  of  form  or  function." 

Buckle's  "  Civilization  in  England." 

1.  Introduction. — It  must  be  a  self-evident  pro- 
position tliat,  in  order  to  arrive  at  the  pathological 
history  of  any  organ,  we  should  first  be  well 
acquainted  with  its  normal  condition  as  it  exists 
under  the  most  favourable  circumstances.  Pre- 
viously to  entering  upon  any  investigation  of  the 
subject  of  this  paper,  I  have  endeavoured  to  ascer- 
tain the  character  of  the  most  healthy  and  perfectly 
developed  structures  that  I  have  been  able  to 
obtain,  in  order  to  compare  them  with  those 
which  are  under  the  influence  of  disease. 

2.  Teeth  of  Wild  Races. — With  this  view  I  made 
sections  of  the  teeth  of  the  Flat-headed  Indian 
and  Esquimaux.  Wild  races,  while  they  inhabit 
every  region  of  the  earth,  and  are  subject  to  the 
most  varied  influences  in  both  food  and  climate, 
are  stated  by  travellers  uniformly  to  possess  teeth 
in  a  healthy  condition,  and  free  from  caries,  a 
disease  that  is  so  very  common  in  civilized  life. 
Having  examined  the  microscopical  appearances 
of  these,  and  compared  them  with  the  most  per- 
fectly developed  teeth  of  the  European,  and  com- 
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paratively  tested  tliem  by  examinations  with 
the  teeth  in  the  highest  races  of  animals  below 
man,  I  think  that  the  following  conclusions  rela- 
tive to  the  normal  character  of  healthy  developed 
tissues  may  be  confidently  accepted. 

3.  Character  of  Normal  Enamel, — The  enamel 
as  a  whole  is  a  semi-transparent  tissue,  being 
everywhere  uniformly  of  the  same  consistency, 
the  wavy  columns  lying  so  closely  in  contact  with 
each  other  as  only  to  be  distinguishable  under  the 
influence  of  a  strong  light  and  a  highly  magnifying 
power.  This  close  connection  of  one  column  with 
its  neighbours  is  equally  persistent  in  the  relations 
of  enamel  with  the  dentine.  The  structure  of  the 
tissue  approximates  a  homogeneous  condition,  and 
wraps  the  dentine  in  a  covering  that  is  impervious 
to  the  most  subtile  fluids,  and  is  capable  of 
resisting,  in  its  healthy  state,  all  but  the  most 
destructive  chemical  agents. 

4.  Character  of  Normal  Dentine. — The  dentine, 
under  the  most  favourable  conditions,  is  much 
more  opaque  than  the  enamel,  and  this  opacity 
decidedly  increases  as  it  progresses  from  the  peri- 
phery to  the  centre  of  the  tooth.  A  thin  section, 
viewed  by  the  assistance  of  transmitted  hght, 
shows  that  the  structure  is  most  transparent  at 
the  circumference,  and  that  this  is  due  to  the 
thinning  of  the  dentinal  tubes,  and  their  distribu- 
tion in  a  field  of  larger  area,  whereas  nearer  to 
the  pulp  cavity  the  area  is  constricted,  and  the 
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diameter  of  the  tubuli  greater.  I  think  that  we  may 
accept  that,  as  a  law,  the  tubuli  anastomose  with 
one  another,  and  that  their  termination  in  free 
extremities  is  exceptional,  as  also  is  the  circum- 
stance of  their  penetrating  into  the  structure  of 
the  enamel. 

5.  The  more  completely  that  these  appearances 
are  found  to  exist  in  a  tooth,  the  more  perfect  is 
the  development  of  the  organ,  and  the  less  is  it 
liable  to  succumb  to  the  influences  of  deteriorating 
agents.  But,  on  the  other  hand,  any  departure 
from  these  favourable  conditions  must  be  at  the 
expense  of  the  equilibrium  between  the  organic 
and  inorganic  bases ;  a  circumstance  that  must 
depauperize  the  structure,  and  leave  it  now  within 
the  influence  of  merely  chemical  laws.  Although 
the  healthy  normal  condition  of  enamel  is  a  com- 
pact and  semi-transparent  uniform  structure,  yet 
these  conditions  are  seldom  met  with  in  those 
teeth  which  commonly  fall  under  our  observation. 
This  probably  arises  from  the  circumstance  that 
the  teeth  which  are  generally  obtained  in  practice 
are  in  a  more  or  less  diseased  state.  I  therefore 
think  that  we  may  justly  assume  that  the  altered 
conditions  of  the  structure  are  dependent  upon  its 
abnormal  development,  and  are  precisely  such  as 
admit  of  disease. 

6.  Imperfectly  Developed  Enamel. — If  we  ex- 
amine the  general  appearance  of  teeth,  we  shall 
frequently   observe    a    series   of  depressed  lines, 
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some  very  min-ute,  whereas  others  are  more 
deeply  marked,  traversing  the  surface  of  the 
enamel  in  a  horizontal  direction  in  tolerably 
regular  succession.  This  is  so  constant  a  feature, 
that  the  manufacturers  of  artificial  substitutes  fre- 
quently make  it  an  object  of  special  imitation.  If 
we  make  a  section  of  one  of  these  '^  ribbed  "  teeth  in 
a  direction  vertical  to  these  little  grooves,  it  will 
be  found  that  each  depression  is  constant  with  an 
opaque  line  that  traverses  the  tissue  subparallely 
with  the  external  surface.  Those  which  were  first 
developed  lie  deepest  in  the  tissue,  and  the  point 
where  the  defective  tissue  comes  to  the  surface  of 
the  enamel  coincides  with  the  depression  on  the 
surface  (Plate  1,  Fig.  1).  These  opaque  lines 
are  as  numerous  as  the  depressions,  and  in  their 
intensity  exhibit  a  ratio  varying  with  the  dej)tli 
of  the  furrows  upon  the  surface ;  but  these  do 
not  traverse  the  whole  area  of  the  enamel,  their 
extent  being  limited  by  the  circumference  of  the 
enamel  on  one  side,  and  the  dentine  upon  the 
other  passing  obliquely  from  the  surface  of  the 
enamel  towards  the  neck  of  the  tooth.  Besides 
these,  there  are  frequently  in  the  same  specimen 
dark  bands,  evidently  of  a  similar  character ; 
and  I  have  remarked  that  whenever  this  state 
of  the  enamel  is  considerable,  the  dentine  also 
exhibits  appearances  of  a  departure  from  its 
normal  condition,  distinguishable  in  the  form  of 
opaque  areolar    markings,    more    or    less    numc- 
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reus ;  and  it  is  important  to  observe  that  the  point 
at  which  a  hne  of  these  areolar  markings  ap- 
proaches the  surface  of  the  dentine  almost  invari- 
ably coincides  with  that  of  one  of  the  opaque  bands 
in  the  enamel,  both  converging  and  meeting  at  the 
surface  of  the  dentine  (Plate  1,  Fig.  2).  These 
defects  in  the  enamel,  whenever  thej  occur,  are 
generally  found  to  pervade  much  of  the  tissue,  and, 
corresponding,  as  they  do,  with  other  defects  in  the 
dentine,  demonstrate  very  clearly,  I  think,  that 
the  origin  of  the  abnormal  state  of  both  these 
tissues  is  dependent  upon  some  more  or  less 
systemic  interference.  If  we  examine  the  appear- 
ances of  these  defects  in  the  enamel  with  a  higher 
microscopic  power  (say  one-fifth  of  an  inch),  we 
shall  find  them  to  consist  of  opaque  white,  and, 
apparently,  softer  material  than  that  which  exists 
in  the  more  normally  developed  portion  of  the 
same  structure :  they  are  probably  due  to  more 
than  a  single  cause. 

7.  Arrest  in  the  Development  of  the  Enamel. — 
In  some  instances,  they  are  evidently  the  result 
of  a  check  in  the  progressive  development  of  the 
tissue,  since  it  is  observable  that  each  individual 
column  of  enamel  recommences  its  growth  without 
being  continuous  on  that  part  which  preceded  it, 
and,  moreover,  frequently  diverges  into  a  difierent 
direction,  as  is  shown  in  Plate  2,  Fig.  3  ;  and  this 
section  also  shows  that  the  opaque  line  of  defect  (a) 
consists  of  small  spherical  masses,  each  being  not 
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larger  in  its  diameter  than  that  of  a  single 
fibre  of  enamel,  and  more  or  less  imperfectly 
coalescing. 

8.  Abrupt  Curvatures  in  Enamel  Bods, — In  other 
instances,  they  appear  rather  to  result  from  abrupt 
curves  in  the  enamel  columns  themselves,  the 
opacity  probably  being  due  to  a  defective  arrange- 
ment of  the  calcareous  salts  within  the  enamel 
sheaths,  and  the  consequent  deflection  of  the 
light  in  its  passage  through  the  section  of  enamel. 
These  bands,  however,  are  generally  less  defined 
in  their  outline  and  less  intense  in  their  character, 
and  a  variation  in  the  position  of  the  light  will 
considerably  modify  their  aspect. 

9.  Imperfect  Lateral  Union  heticeen  the  several 
Columns  of  Enamel. — Other  defects  appear  to  be 
due  to  an  imperfect  lateral  union  of  the  several 
columns  of  enamel  with  each  other,  and  I  think 
it  is  to  this  circumstance  (as  shown  in  Plate  3, 
Fig.  4,  being  a  portion  of  Fig.  1,  Plate  1,  more 
highly  magnified),  as  well  as  to  a  defective  arrange- 
ment of  the  salts  in  the  enamel  sheath,  that  the 
presence  of  the  striae,  corresponding  with  the 
minute  depressions  to  which  allusion  has  previously 
been  made,  is  due.  (Paragraph  6.)  The  nearer  to 
the  outer  surface  of  the  enamel,  the  more  strongly 
marked  are  the  unfavourable  conditions,  as  if  the 
vital  force  were  becoming  more  feeble  towards  the 
completion  of  the  structure,  and  the  minute  depres- 
sions themselves  are  but  evidences  of  a  failure  of 
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power  in  the  last  effort  of  development.  The  failing 
force  which  at  last  ceases  to  build  and  compactly 
unite  together  the  enamel  columns,  appears  also  to 
have  lessened  power  in  the  arrangement  of  the  salts 
within  the  sheaths  of  the  enamel  columns  them- 
selves. It  is  to  this  circumstance  more  than  per- 
haps to  any  other  that  the  white  opaque  appearance 
of  the  structure  at  this  point  is  due, — the  phosphate 
of  lime  probably  remaining  in  an  amorphose  con- 
dition, instead  of  assuming  the  more  consolidated 
character  of  the  normally  developed  enamel.  It  is 
to  this  state  of  the  enamel  that  I  think  we  may 
trace  those  soft,  white,  opaque  spots  or  blotches 
that  we  occasionally  find  on  the  surface  of  teeth, 
and  account  for  the  rapidity  with  which  these 
same  are  worn  down  or  capable  of  being  cut  into. 

10.  But  under  very  difierent  conditions  of  the 
tissue,  defects  may  exist,  arising  from  imperfect 
lateral  union  of  the  separate  fibres  of  enamel,  as 
well  as  from  a  defective  arrangement  of  the  salts. 

11.  Develojpment  of  Enamel. — In  order  to  ex- 
hibit this  the  more  clearly,  it  is  necessary  that  I 
should  dwell  a  little  upon  the  development  of  the 
tissue.  Whichever  may  be  the  most  correct  of  the 
theories  brought  forward  to  account  for  the  plan 
by  which  the  tissues  of  the  teeth  are  formed,  there 
is  no  doubt  but  that  the  enamel  columns  are  built 
up  in  a  longitudinal  manner,  and  that  nucleated 
cells,  in  some  way,  are  actively  connected  with  the 
production  of  the  tissue.     Each  fibre  of  enamel  is 
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uniformly  of  tlie  same  diameter  at  the  outer  as 
at  the  inner  surface  of  the  tissue,  and  passes, 
normally,  in  an  imperfectly  spiral  condition,  from 
the  dentine  to  the  surface  of  the  enamel  (Plate  2, 
Fig.  3,  and  Plate  4,  Fig.  6).  In  the  fulfilment 
of  this  plan  it  must  necessarily  follow  that  since 
the  external  surface  of  the  enamel  is  greater  than 
that  of  the  surface  of  the  dentine  on  which  it  rests, 
there  must  be  some  mode  by  which  the  number  of 
these  columns  is  increased,  since  otherwise  there 
would  be  an  increasing  interspace  between  every 
column,  upon  its  approaching  the  periphery  of  the 
tooth.  How  these  interstitial  columns  have  been 
produced  has  hitherto  not  been  ascertained. 
Some  time  since,  having  a  young  monkey  for  the 
purpose  of  dissection,  I  embraced  the  opportunity 
of  examining  the  development  of  the  dental 
tissues.  Without  looking  for  anything  particular, 
I  observed  that  some  of  the  enamel  columns  were, 
towards  their  growing  extremity,  occupied  by 
single  nucleated  bodies,  but  that  others  had  two 
placed  side  by  side,  enlarging  therefore  the 
diameter  of  the  enamel, 
and  producing  a  forked 
division  (as  sho^vn  in  the 
accompanying  drawing, 
which  was  made  ^vitli  the 
assistance  of  a  camera 
lucida)    (Fig.    7).       Thus  i.u.  /. 

each   column  that  contains  a    double    nucleated 
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cell  is  capable  of  branching  out  into  two,  and  this 
again  and  again,  if  required  to  fill  up  the  inter- 
vening spaces.  ISTow  it  must  evidently  follow 
that,  in  those  teeth  where  there  is  a  feeble  or 
defective  power  of  development,  either  arising 
from  some  systemic  or  local  influence,  that  occa- 
sionally the  power  of  producing  these  double 
branches  may  fail,  and  the  result  must  neces- 
sarily be  a  defect  in  the  development  of  the 
enamel.  It  is  probably  to  the  inability  to  pro- 
duce these  double  cells  that  the  deep  fissures  on 
the  crowns  of  honeycombed  teeth  are  due. 

12.  Interspaces  hekveen  the  Columns  at  the  Base 
of  the  Enamel,  —  There  are,  however,  some 
instances  of  defective  union  of  interspaces,  of 
more  or  less  importance,  between  the  enamel 
columns,  for  which  the  preceding  explanation 
cannot  account.  The  appearances  shown  in 
drawing  (Plate  4,  Figs.  5  and  6)  must  have  been 
frequently  observed,  but  I  am  not  aware  that  they 
have  ever  been  alluded  to  or  explained  in  any  work 
upon  the  subject.  They  consist  of  fissures,  origi- 
nating at  the  surface  of  the  dentine,  and  traver- 
sing the  enamel  in  the  direction  of  the  column, 
occasionally  to  a  very  considerable  distance  into 
the  tissue,  but  most  commonly  to  about  one- 
third  of  the  thickness  of  the  enamel.  The 
circumstance  of  its  commencing  immediately 
from  the  dentine,  demonstrates  that  the  defect 
must  have  been  induced  from  some  cause  exist- 
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ing  at  the  origin  of  the  deyelopment  of  the 
enamel.  An  examination  of  these  fissures  shows 
that  while  they  follow  the  direction  of  the  enamel, 
the  columns  which  build  up  the  structure  pass  from 
the  dentine  to  the  surface  of  the  tooth  in  a  some- 
what spiral  course.  These  fissures  are  sometimes 
very  numerous,  and  I  am  able  to  account  for  them 
only  on  the  following  hypothesis. 

13.  Mode  of  First  Dejoosifdon  of  the  Enamel  on 
the  Surface  of  the  Dentine, — When  a  tooth  is  in 
the  early  stages  of  development,  the  enamel  is 
first  deposited  on  the  dentine  at  the  apex,  and 
increases  over  the  surface  in  an  equal  area  on  all 
sides ;  but  its  progress  is  not  in  a  continuous  ring 
round  the  tooth,  but  by  a  series  of  short  uncon- 
nected longitudinal  lines  (Fig.  8),  that,  as  they 
progress  in  length,  increase  in  breadth,  and,  coming 
into  contact,  unite  completely,  under  normal  con- 
ditions ;    but,  where  the  power  of  development 


Fig.  8. 
has  been  weakened  from  some  unknown  cause, 
the   union   is  not   perfect :    hence    the  presence 
of  those  fissures  at  the  very  commencement   of 
the  development  of  the  enamel.     These  appear- 
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ances  may  readily  be  observed,  with  the  assist- 
ance of  a  very  low  magnifying  power,  in  the  teeth 
of  almost  any  animal ;  but  perhaps  more  conspicu- 
ously in  the  calf  than  in  man,  in  consequence  of 
the  larger  size  of  the  organ. 

14.  Enamel  of  fossil  Rejptile  compared  tvitJi  imma- 
ture recent  Enamel  of  the  Higher  Animals. — It  may 
be  instructive  here  to  notice  that,  upon  this  very 
peculiarity  in  a  fossil  tooth   (Fig.   9),  Professor 


Fig.  9. 

Owen  established  a  distinct  genus  of  extinct 
crocodile*  (Marmorosaurus) .  Here  we  have  an 
interesting  example  of  a  tooth  being  perfected 
in  its  character  in  an  extinct  species,  upon  the 
type  of  an  undeveloped  organ  in  the  higher 
group  of  recent  animals.  But  whatever  may  be 
the  origin  of  these  fissures,  it  is  very  evident 
that  they  must  have  considerable  influence  in  the 
destruction  of  the  enamel. 

15.  Increasing  Size  of  Interspaces  between  the 
Enamel. — Examination  of  these  fissures  shows  that 
they  have  a  tendency  to  enlarge  as  they  proceed 


*  Owen,  "  Odontography,"  p.  291. 
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into  the  enamel,  and  then  again  to  become  gradu- 
ally obliterated.  (Plate  4,  Figs.  5  and  6).  The  first 
is  in  consequence  of  the  divergence  of  the  enamel 
columns  from  each  other  as  they  proceed  towards 
the  periphery  of  the  tooth,  and  the  second  is  pro- 
bably dependent  upon  the  development  of  new 
enamel  columns.  But  it  is  highly  probable  that  in 
enamel  under  such  conditions  the  lateral  union 
between  the  walls  of  the  several  columns  is  never 
so  perfect  as  in  a  we  11- developed  organ. 

16.  It  is  more  than  probable  that  whenever 
there  exists  a  condition  sufficiently  strong  to 
interfere  with  the  normal  development  of  either  of 
the  dentinal  tissues,  the  influence  as  much  affects 
the  arrangement  of  the  salts  as  it  does  the  growth 
of  the  gelatinous  tissues. 

17.  Plan  of  Arrangement  of  the  Salts  within  the 
Enamel  Fibres. — The  minuteness  of  the  material 
with  which  enamel  sheaths  are  filled  must  con- 
siderably impede  the  accuracy  of  observation,  but 
I  am  inclined  to  think  that  the  section  from 
which  Plate  5,  Fig.  10,  is  made  may  throw  some 
light  upon  the  subject.  With  the  aid  of  one 
of  the  higher  powers  of  the  microscope,  those 
enamel  columns  that  have  been  cut  in  horizontal 
or  oblique  sections  are  seen  to  have  the  contents 
of  each  column  arranged  in  layers  corresponding 
with  the   circumference  of  the  enamel  sheath.* 

*  The  author  thinks  it  but  right  to  state  that  his  friend  Mr.  Chas. 
Stewart,  on  whose  opinion  he   has   great  reliance,  thinks  tliat  these 

E    2 


52  PATHOLOGY    OF    DENTAL    CARIES. 

This  fact  I  was  able  to  determine  by  the  ex- 
amination of  a  considerable  number  of  examples 
exhibited  in  the  section  from  which  the  drawing 
was  taken,  some  of  which  were  cut  directly 
across,  others  exhibiting  a  transverse  section, 
while,  again,  they  may  be  found  cut  in  a  line 
nearly  parallel  with  the  axis  of  the  column.  The 
conclusion  to  which  the  examination  of  this 
section  has  led  me  is,  that  the  salts  are  deposited 
within  the  sheaths  of  the  enamel  columns,  layer 
by  layer,  and .  that  the  strise  exhibited  in  this 
section  are  the  result  of  a  defective  union  between 
each  successive  layer. 

18.  Turning  from  this  section  to  the  one  from 
which  Fig.  3,  Plate  2,  was  taken,  I  could  clearly 
distinguish  lines  that  appeared  to  me  of  a  similar 
character,  traversing  each  enamel  column  in  a  lon- 
gitudinal direction  (Plate  5,  Fig.  10  a);  leading  me 
to  the  conviction  that  these  several  layers  corre- 
spond with  the  longitudinal  direction  of  the  column. 
But  in  the  same  sections  some  parts  are  apparent 
that  exhibit  signs  of  a  more  decided  interruption  in 
the  progress  of  development.  Wherever  this  has 
been  the  case,  the  appearance  is  as  if  the 
substance  of  each  column  of  enamel  has  a  ten- 
dency to  break  up  into  nodules  (Plate  2,  Fig.  3,  a) 
of  the  same  diameter  as  the  columns  themselves. 

internal  striae  may  be  the  result  of  optical  effect;  but,  since  tbey 
remain  constant  upon  the  change  in  the  position  of  the  light,  he 
hesitates  to  affirm,  contrary  to  the  author's  statement. 
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19.  Eainei/s  Experiment. — It  is  well  here,  per- 
haps, to  dwell  a  moment  to  consider  how  far  these 
appearances  may  correspond  with  the  theory  of 
the  development  of  osseous  tissue,  suggested  by 
Mr.Rainey's  experiments  of  the  consolidation  of  the 
phosphate  of  lime  when  dissolved  in  a  gelatinous 
fluid.  It  is  scarcely  to  be  supposed  that  experi- 
ments, performed  under  circumstances  obedient 
to  chemical  and  physical  laws  only,  would,  with- 
out considerable  modification,  be  preserved  when 
brought  into  connection  ^vith  vital  laws,  but 
whenever  that  force  is  feeble  or  interrupted,  the 
inorganic  or  chemical  law  increases  in  action. 

20.  Chemical  Laws  overruled  in  Design. — The 
natural  tendency  of  the  dentinal  salts,  existing 
in  the  fluids  that  permeate  the  organ,  is  to  obey 
their  common  law ;  but  the  Divine  plan  in 
building  up  the  tissue  is,  that  the  sheath  of 
every  enamel  column  should  be  filled  with  bone- 
earth  :  therefore  the  salts,  instead  of  forming  glo- 
bules, arrange  themselves  in  layers  within  the 
walls  of  the  sheath  of  each  enamel  fibre.  "When 
this  is  perfect  in  its  completion,  the  salts  form  an 
apparently  homogeneous  mass ;  but  if  this  arrange- 
ment has  been  interfered  with,  through  any  loss  of 
force  on  the  part  of  the  vital  powers,  then  there 
would  be  a  tendency  to  return  to  the  chemical 
laws  of  inorganic  matter.  Any  departure  from 
the  homogeneous  condition  of  the  contents  of  the 
sheath  will  be  in  direct  proportion  to  the  amount 
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of  interference  in  the  organ  at  the  period  of 
development,  commencing  first  in  the  exposure  of 
the  strige  between  each  layer  of  dentinal  salts,  and 
then  in  the  arrangement  of  the  earth  in  a  more  or 
less  globular  form, 

21.  Deterioration  of  the  Structure  of  Enamel  to- 
wards  the  Outer  Surface. — The  enamel  in  its  per- 
fected condition  is  the  least  under  the  influence 
of  vital  force  of  all  the  tissues  that  build  up  a 
tooth.  The  enamel  organ  as  the  tissue  approaches 
completion  gradually  disappears ;  it  must  there- 
fore follow,  as  a  natural  sequence,  that  the 
vitality  of  the  organ  gradually  decreases  in  a 
direct  ratio  with  the  growth  of  the  enamel.  It 
is  therefore  legitimate  to  assume  that  where 
there  is  any  abnormal  condition  in  the  general 
constitution,  or  defective  power  in  the  organ 
itself,  the  enamel  will  be  less  perfectly  formed 
the  nearer  it  approaches  to  the  surface  of  the 
tooth.  This  deduction  receives  strong  corrobora- 
tion from  examination  of  the  enamel  in  the  tooth 
of  the  elephant,  as  shown  in  the  accompanying 
drawing  (Plate  6,  Fig.  12),  where  a  gradual  dete- 
rioration of  the  enamel  is  seen  as  it  approximates 
the  cementum,  and  at  those  places  where  the 
cementum  dips  the  deepest,  the  enamel  is  most  de- 
fective. I  think  that  this  fact  demonstrates  the 
close  connection  that  exists  between  the  cementum 
and  the  enamel,  a  connection  which  appears  to  me 
not  to  have  been  fully  appreciated,  but  which  it  is 
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of  importance  should  be  rightly  understood,  in  order 
to  comprehend  some  of  the  conditions  that  are 
likely  to  exist  in  human  teeth  dependent  upon  an 
abnormal  condition  of  the  organs  from  which  they 
are  developed. 

22.  Cementum, — The  term  cementum  is,  in  my 
opinion,  an  unfortunate  one,  since  it  only  exists 
in  the  light  of  a  cement  or  binding  tissue  in  the 
teeth  of  graminivorous  animals  ;  while  it  is  in- 
tended to  include  also  a  large  and  important 
structure  in  the  teeth  of  the  lower  forms  of  mam- 
malia, as  well  as  an  abnormal  growth  upon  the 
fangs  of  human  teeth,  and  also  the  dehcate  mem- 
brane that  covers  the  crown  of  human  and  other 
teeth,  and  which  exists,  as  correctly  observed  by 
Mr.  Tomes,  on  those  teeth  which  have  an  external 
investment  of  cement. 

23.  Gorrespondence  bekveen  the  Quantity  of 
Enamel  and  that  of  the  Gementuni  is  inverse. — 
According  to  the  size  of  the  tooth,  it  may  he  laid 
down  as  a  laiu,  that  the  enamel  exists  on  teeth  in 
an  inverse  ratio  to  the  cementum.  In  comparative 
anatomy  this  is  capable  of  demonstration.  The 
teeth  of  the  walrus,  dolphin,*  bottled-nosed 
whale,  t  (hyperoodon)  gauge  tic  dolphin,  J  and 
fossil  zeugiodon,§  in  all  of  which  the  cementum 
is  largely  developed,  have  the  enamel  existing  only 


*  Owen's  "Odontography,"  p.  346.  f  Owen,  /.  c.  349. 

X  Sir  Evcrard  Home,  Pliil.  Trau.  1S18.         §  Owen,  /.  c.  362. 
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at  the  extremity  of  the  sharp-pointed  crown,  and 
is  speedily  worn  away.  Rising  to  the  higher 
groups  of  mammaha,  we  find  the  most  perfect 
development  of  enamel  to  exist  in  what  I  believe 
to  be  the  most  perfectly-developed  teeth,  that  is  in 
the  carnivora  and  man  :  here  the  cementum  is 
least. 

24.  Belation  behveen  the  Ch^igin  of  the  Enamel 
and  Cementum, — It  appears  to  me  that  the  organ 
from  which  the  enamel  is  developed,  and  the 
cementum  produced,  is  one  and  the  same  ;  that 
enamel  will  continue  to  be  developed  as  long  as 
sufficient  power  exists  in  the  organ  to  fulfil  its 
highest  purpose  ;  but  as  the  growth  of  the  dentine 
progresses,  the  tooth  is  pressed  against  the  in- 
teguments of  the  mouth,  and  the  vessels  become 
depauperized  and  cease  to  keep  up  the  supply  of 
blood  to  the  organ.  Cementum,  therefore,  will  be 
found  to  exist  most  in  those  teeth  where  the 
growth  of  the  dentine  is  rapid,  or  where  deep 
convolutions  are  formed  in  the  surface  of  the 
enamel.* 

25.  In  man  (truly  speaking)  there  is  no  cemen- 
tum   overlying    the    crown.       In    a     normally- 

*  I  think  that  it  may  be  considered  that  the  cementum  in  the  lower 
organized  mammalia,  such  as  cetacea,  bruta,  &c.,  represents  the  true 
enamel  in  the  higher  orders,  an  arrest  of  development  having  taken 
place  at  a  certain  stage.  It  therefore  holds,  in  its  relation  to  enamel,  a 
character  analogous  to  that  which  the  skeleton  of  the  cartilaginous  fish 
(both  recent  and  fossil)  holds  to  the  skeleton  of  those  fish  which  possess 
a  bony  structure. 
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developed  tooth,  the  entire  organ  has  been 
converted  into  enamel,  and  the  only  evidence  of 
it  that  remains  exists  in  a  thin  structureless 
membrane  that  is  early  destroyed  through  the 
agency  of  detrition  and  other  mechanical  actions. 

26.  Presence  of  Cementum  in  Man  dependent 
upon  Abnormal  Influence. — But  in  those  teeth  where 
there  has  been  some  abnormal  influence  in  opera- 
tion, whether  arising  from  any  undue  stimulus 
exciting  the  dentine  to  a  rapid  development,  or 
from  a  sluggish  or  defective  action  in  the  power 
of  the  enamel-pulp  to  fulfil  its  object,  which 
naturally  becomes  more  feeble  as  it  approaches 
completion,  it  follows  that  the  more  defective 
will  be  the  enamel ;  and  we  have  every  right  to 
infer  that,  in  extreme  cases,  some  portion  of  the 
enamel  organ  may  remain  undeveloped,  and 
assume  the  character  of  true  cementum  as  it 
appears  in  the  lower  animals.  I  have  never  met 
with  this  condition  of  the  structure  myself,  but 
corpusculated  cementum,  under  such  circum- 
stances, has  been  observed  by  Perkinje*  and 
Tomes,  t 

27.  Cementum  resulting  from  Injury  during  the 
Development  of  Enamel. — Although  I  have  never 
seen  a  corpusculated  structure,  yet  I  have  ob- 
served its  presence  under  parallel  circumstances. 


*  Owen,  "  Introduction  to  Odontography,"  p.  12. 
t  Tomes,  "  Manual  of  Denial  Surgery,"  p.  271. 
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(Plate  7,  Fig.  13.)  The  accompanying  drawing 
represents  a  section  of  part  of  the  crown  of 
a  tooth  that  had  received  an  injury  during  the 
progress  of  its  development ;  the  upper  por- 
tion of  the  crown  being  dislocated  on  its  axis, 
the  result  was  a  fracture  of  the  enamel,  the 
ends  of  the  fracture  separating  from  each  other : 
the  consequence  is  that  the  enamel  organ 
has  ossified  in  the  character  of  cementum  as  it 
exists  in  the  teeth  of  graminivorous  mammalia, 
more  closely  than  I  have  ever  seen  it  either 
figured  or  described.  I  say  the  cementum 
of  graminivorous  mammals,  in  preference  to 
that  of  the  megatheroids,  cetacese,  &c.,  because 
in  the  former  the  tissue  overlies  an  enamel, 
whereas  in  the  latter  there  is  none  ;  the  cemen- 
tum being  separated  from  the  dentine  by  a  well- 
marked  but  regular  line  only.  Over  enamel,  the 
cementum  is  separated  from  the  former  by  an 
uneven  line  formed  apparently  of  nodules,  each 
nodule  generally  carrying  a  well-marked  corpuscle. 
In  the  human  tooth  to  which  I  allude,  the  nodular 
condition  of  the  tissue  is  present,  as  well  as 
numerous  corpuscles  also.  This  decided  and 
well-marked  condition  of  the  tissue  probably 
occurs  but  seldom,  and  perhaps  only  as  the  result 
of  injury,  as  in  the  present  instance. 

28.  Cementum  in  Deep  Fissures  of  Human 
Teeth, — But  it  is  not  uncommon  that  we  meet 
with  deep  fissures  in  the  enamel  where  the  normal 
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tissue  appears  more  or  less  suddenly  to  have 
ceased  to  be  developed,  and  its  position  occupied 
by  one  of  less  perfect  construction.  Into  this 
tissue  may  occasionally  be  traced  a  continuation 
of  one  or  more  of  the  enamel  columns  in  an  im- 
poverished condition  (Plate  8,  Fig.  14),  gradually 
passing  from  a  highly  calcareous  structure,  into 
one  of  a  semi-membranous  character,  which  un- 
doubtedly is  the  permanent  feature  of  imperfect 
development  (Plate  8,  Fig.  15).  Occasionally  this 
is  found  to  exist  to  so  great  an  extent  that  the 
corresponding  enamel  can  scarcely  be  said  to  be 
developed  at  all. 

29.  Classification  of  Abnormally  Develo])ed 
Enamel. — The  study  of  the  more  important  de- 
partures from  the  normal  condition  of  enamel 
may  be  arranged  under  the  following  heads  : — 

1st.  Defect  in  the  Organic  Base — 

Want  of  lateral  union  in  the  enamel  columns 

at  their  base. 
Imperfect  development  of  secondary  enamel 

columns. 
Feeble   union   of    enamel  columns  near   the 

surface. 
Presence   of   a  semi-membranous   tissue   or 

cementum  on  the  surface  or  in  the  crevices 

of  enamel. 
2nd.  Defect  in  the  Inorganic  Base — 

Imperfect   arrangement  of   salts  within  the 

sheath  of  the  enamel  colunnis. 
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Defect  in  tlie  quantity  of  salts. 
Defective  proportion   of    phosphates  in    re- 
lation to  the  carbonate  of  lime. 
These  several  conditions  appear  to  lead  to  one 
common  result, — decrease  of  the  mineral  in  pro- 
portion to  the  animal  constituents  of  the  organ. 

30.  Imperfectly  Developed  Dentine. — It  is  not 
necessary,  for  the  purpose  of  demonstrating  the 
theory  of  dental  caries,  that  we  should  critically 
examine  the  various  problems  of  the  development 
of  dentine.  It  is  suflS.cient  for  our  purpose  that 
we  accept  the  acknowledged  facts,  that  dentine 
is  tubular  in  its  structure,  that  in  a  healthy  con- 
dition it  is  in  vital  connection  with  the  body,  that 
it  is  nourished  by  an  imperfectly  circulating  fluid, 
and  that  the  tubuli  are  occupied  by  membranous 
fibrillse,*  that  may  not  be  tubular,  but  which  pro- 
bably line  the  walls  of  the  tubuli. 

31.  Nodular  or  Areolar  Dentine. — The  most 
important  departure  from  the  normal  character  of 
dentine,  as  described  in  Par.  4,  is  that  which  is 
attributed  by  Tomes  to  the  presence  of  an  areolar 
tissue  permeating  the  structure,  but  asserted  by 
some  to  be  the  spaces  left  between  the  nodules  of 
imperfectly  developed  tissue.  Be  the  cause  of  this 
appearance  what  it  may,  there  can  be  little  doubt 
but  that  it  is  the  result  of  some  abnormal  condi- 
tion of  the  developing  power  of  the  organ. 

*  Tomes,  "  Manual,"  p.  286. 
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32.  Areolar  Dentine  a  Eeptilian  Character. — 
This  most  probably  is  superinduced  by  an  un- 
healthy systemic  condition,  inasmuch  as  it  almost 
invariably  accompanies  a  defect  in  the  enamel, 
and,  as  previously  stated  (Par.  6),  the  more 
prominent  lines  of  both  are  found  to  correspond 
(Plate  1,  Figs.  1  and  2).  It  is,  moreover,  both 
instructing  and  interesting  to  observe  that  this 
abnormal  condition  in  the  dentine  of  the  highest 
type  of  tooth  structure  is  found  to  exist,  as 
the  normal  character,  in  the  teeth  of  some  rep- 
tiles and  the  lowest  class  of  mammalia,  in  all 
which  the  teeth  are  protected  by  cementum 
or  enamel  of  a  less  perfect  character.  This 
would  seem  to  suggest  the  idea,  that  the  areolar 
or  nodulated  condition  in  human  teeth  is  an  im- 
poverished structure,  being  a  return,  on  the  part 
of  Nature,  to  the  character  of  the  less  perfect 
tissues  existing  in  the  teeth  of  the  lower  types  of 
animals. 

33.  Imioerfed  Dentine  co-existent  ivith  Imperfect 
Enamel. — To  unassisted  vision,  this  character  of  the 
human  tooth,  when  recently  cleft  or  sawn  in  twain, 
exhibits  on  the  surface  a  highly  silky  appearance, 
and  the  more  important  parts  of  the  areolar  struc- 
ture may,  by  a  low  magnifying  power,  be  observed 
to  be  arranged  in  strire,  corresponding  generally 
with  the  circumference  of  the  dentine,  and  visible 
as  opaque  white  lines.  It  is  these  teeth  that  are 
the  most  sensitive  to  external  impressions,  and  I 
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have  indubitably  been  able  to  ascertain  that  the 
white  or  opaque  stride  are  the  seat  of  the  most 
acute  sensation.*  The  presence  of  this  areolar 
condition  of  the  dentine  appears  to  exist  in  an 
inverse  ratio  with  the  perfection  of  the  enamel, 
and  so  closely  connected  is  it  with  the  history  of 
caries  that  I  am  inclined  to  believe  that  it  is  uni- 
versally present  in  teeth  that  rapidly  decay. 

34.  Secondary  Dentine. — It  appears  to  me  that 
the  study  of  secondary  dentine  may  throw  some 
light  upon  the  history  of  the  development  of  this 
nodulated  structure,  and  consequently  upon  the 
pathology  of  dental  caries.  My  drawing  (Plate  9, 
Fig.  16)  is  the  section  of  a  tooth  that  was  consider- 
ably decayed  before  it  was  filled  with  cadmium : 
after  a  period  the  stopping  gave  way,  the  tooth 
pained,  and  was  extracted.  Upon  splitting  the 
tooth  the  healthy  dentine  was  found  to  be  deeply 
stained  pink,  from  the  infiltrating  into  the  structure 
of  the  decomposed  particles  of  the  red  corpuscles  of 
blood.  The  dentine  that  was  within  the  limits  of 
the  disease  was  not  discoloured  from  this  cause, 
but  at  one  point,  a  broad  line  of  yellow,  the  result 

*  I  arrived  at  this  conclusion  through  the  following  observation: — 
Having  to  plug  a  cavity  in  a  tooth,  I  was  able  to  succeed  in  cutting  out 
all  the  caries,  and  leave  the  dentine  bare,  with  tolerable  ease,  one  point 
alone  being  sensitive.  Upon  wijjing  out  the  cavity,  I  could,  by  the  aid 
of  a  pocket  lens,  distinctly  see  the  opaque  white  striae,  indicating  the 
presence  of  the  areolar  structure.  I  carefully  ascertained,  with  the 
point  of  a  firm  instrument,  that  to  touch  this  striae  was  to  give  a 
distinct  sensation  of  pain,  whereas  all  round  was  not  conscious  of  any 
feeling. 
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of  sulphuret  of  cadmium,  appears  to  have  pene- 
trated the  tubuH  nearly  to  the  pulp  cavity;*  tw^o 
or  three  less  conspicuous  but  similar  places 
appear  to  have  been  influenced  by  the  same  cause. 
Corresponding  with  each  of  these  lines,  a  deposition 
of  secondary  dentine  has  taken  place  (Plate  10, 
Fig.  17)  :  this  is  more  particularly  visible  in  the 
larger.  Upon  examining  a  section  of  this  tooth 
under  a  higher  power,  we  find  that  a  line  of  struc- 
tureless tissue  separates  the  older  from  the  more 
newly  deposited  dentine,  showing  that  the  sul- 
phurate of  cadmium  had  actually  penetrated  to 
the  then  existing  pulp  cavity,  and  stimulated  it 
into  action. 

35.  Nodulated  Dentine  induced  by  SuljyJiuret  of 
Cadmium. — The  instructive  portion  of  this  section 
appears  to  arise  from  the  following  circumstances. 
At  the  point  nearest  to  the  yellow  stain  the 
new  dentine  is  developed  in  a  nodular  or  areolar 
condition  (Plate  10,  Fig.  18) ;  and  this  charac- 
ter is  also  traceable  in  smaller  nodules  along 
the  margin  of  the  newly- developed  tissue ;  but 
everywhere  else  the  character  of  the  structure  is 
that  of  tubular  dentine ;  and  it  is  curious  to 
observe  that  in  accordance  with  the  increase  of 
its  distance  from  foreign  influence,  the  nearer 
it  resembles  the  normal  character  of  dentine, 
until  it  ultimately  appears    to    be    a    continua- 

*  This  fact  suggested  to  the  author  of  this  paper  a  plan  of  treating 
dental  caries  which  is  given  in  the  Appendix. 
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tion  of  the  primary  structure,  tlie  tubes  possessing 
only  a  sliglit  deflection  in  their  passage,  whereas 
at  all  other  points  there  is  not  only  no  connection 
between  the  two,  but  the  tubuli  of  the  secondary 
dentine  commence  generally  in  loops,  as  if  it  were 
an  independent  structure. 

36.  I  think  that  the  following  conclusions  may 
be  safely  deduced  from  the  appearances  in  the 
development  of  the  secondary  dentine  in  this 
specimen  : — 

1.  That   the  new   tissue  was   stimulated    into 

development  by  the  presence  of  sulphur et 
of  cadmium. 

2.  That  the  stimulus  was  greatest  the  nearest 

to  the  cadmium. 

3.  That  it    was  weakest   at   the    points    most 

distant  from  it. 
I  therefore  infer  that,  since  the  secondary  den- 
tine which  is  developed  most  distant  from  the 
stimulus  assimilates  in  appearance  more  closely 
to  that  of  the  primary  structure,  it  must  also 
approach  more  nearly  in  its  formation  to  the 
normal  conditions  of  the  development  of  dentine. 
I  think,  therefore,  that  we  may  assume  the  nodu- 
lated tissue  to  be  the  result  of  the  presence  of  the 
cadmium,  and  that  it  is  a  too  rapidly  developed 
tissue. 

37.  Nodulated  Dentine  induced  by  Caries, — I 
think  that  these  inferences  receive  support 
from   the   section    of    another   tooth,    in    which 
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the  nodulated  structure  is  shown,  to  a  very  con- 
siderable extent,  in  the  midst  of  a  mass  of 
transparent  secondary  dentine.  In  this  case,  I 
imagine,  from  the  absence  of  all  other  causes,  the 
stimulus  to  have  been  caries  :  in  the  early  progress 
of  the  disease,  the  secondary  tissue  was  developed 
as  a  transparent  structure,  but  as  the  disease 
increased,  the  stimulus  became  greater,  and  ter- 
minated in  a  mass  of  nodular  structure.  That  this 
was  the  ultimate  point  of  development  I  think  is 
demonstrable  from  the  circumstance  that  there 
are  two  examples  in  this  tooth,  and  in  both 
the  dentinal  tubes  radiate  from  the  nodulated 
structure  (Plate  11,  Figs.  19  and  20). 

38.  Nodulated  Dentine  the  Result  of  Ahnormal 
Activity  of  Development. — It  appears  to  me  that 
this  nodulated  appearance  under  the  circumstances 
just  related  throws  considerable  light  upon  the  pre- 
sence of  the  nodulated  or  areolar  form  in  primary 
dentine.  This  structure  in  dentine  is  invariably 
connected  with  abnormal  action,  which  I  think  we 
may  now  justly  infer  to  be  the  result  of  an  over- 
active development,  arising  probably  from  some 
constitutional  disturbance.  This  appears  to  receive 
corroboration  from  the  circumstance  that  thehoney- 
comb  teeth  in  which  this  abnormal  appearance  is 
most  prevalent  are  generally  erupted  at  an  earlier 
age  than  the  more  normally  developed  organs. 

39.  Dentine  less  liable  to  Vai^iations  than  Enamel, 
Dentine    is   less   liable   to    many     variations    of 

F 
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defective  structure  tlian  enamel,  and  generally 
improves  in  character  as  it  approximates  tlie  pulp, 
a  circumstance  tliat  may  be  attributed  to  its  dif- 
ferent plan  of  development.  In  tbe  dentinal 
pulp,  as  in  that  of  tlie  enamel,  tlie  power  of  de- 
velopment must  diminisb  in  force  as  tlie  structure 
approximates  completion;  but  there  is  this  im- 
portant distinction,  that  whereas  the  area  of  the 
enamel  increases,  that  of  the  dentine  diminishes 
with  the  progress  of  development.  The  conse- 
quence is  that  the  effort  of  the  latter  is  less  taxed 
when  it  is  least  able  to  falfil  the  condition. 

40.  We  occasionally  see  perforations  and  defec- 
tively developed  tubuli  in  dentine,  but  they  are  so 
exceptional  that  they  can  have  but  little  influence 
in  the  pathology  of  dental  caries. 

41.  Basclikow^s  Membrane. — There  is  one  tissue 
of  little  structural  appearance  in  a  tooth,  but  of 
great  importance  in  its  pathological  history,  that 
has  not  been  sufficiently  studied  by  writers  on 
the  subject.  I  allude  to  the  membrane  that 
separates  the  enamel  from  the  dentine.  It  will 
be  found  to  be  an  invariable  rule,  that  in  the 
best  developed  organs  the  dentinal  tubes  never 
pass  beyond  this  intermediate  membrane;  but 
in  those  teeth  where  we  find  defective  tissues, 
the  tubuli  of  the  dentine  frequently  either  pass 
through  or  are  in  connection  with  interspaces  in 
the  enamel.  Under  this  latter  circumstance  the 
membrane   must    be    considerably    impoverished 
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and  deficient  in  structure,  while  in  the  former 
it  probably  forms  a  homogeneous  membranous 
tissue. 

42.  I  speak  of  this  tissue  as  being  as  distinct 
from  both  enamel  and  dentine  as  that  which  over- 
lies the  enamel,  and  with  which  it  comes  into 
contact  at  the  neck  of  the  tooth.  It  is  not  only 
a  membrane  during  the  development  of  the  tooth, 
and  therefore  present  in  theory  only  in  the  per- 
fected organ,  but  it  is  capable  of  being  dissected 
out  and  distinctly  shown,  as  in  the  accompanying 
drawing  (Figs.   21   and  22).     The  more  or  less 


Fig.  21. 


Fig.  22. 


perfect  condition  of  this  membranous  tissue  must 
form  an  important  feature  in  the  history  of  dental 
caries,  l3ring  as  it  does  at  right  angles  with  the 
tubuli  of  the  dentine  as  well  as  to  the  direction 
of  the  enamel  columns. 

F  2 
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THEORY  OF  DECAY. 

I  have  sliown  in  the  foregoing  pages  the  most 
important  of  the  common  aberrations  in  the 
development  both  of  enamel  and  dentine,  because 
the  progress  of  caries  is  intimately  connected  with 
them. 

The  enamel,  being  external  to  the  dentine, 
affords,  when  perfect  in  its  character,  a  strong 
protection  to  the  latter  from  external  influences  ; 
but,  inasmuch  as  the  development  of  both  tissues 
is  synchronous,  it  follows  that  every  systemic 
affection  that  acts  upon  one  tissue  must,  in  a 
great  degree,  influence  the  development  of  the 
other.  Therefore,  in  those  cases  where  the  enamel 
has  not  sufficient  strength  to  resist  the  action  of 
external  influences,  the  dentine  is  in  a  condition 
that  is  equally  ready  to  be  acted  upon  by  the 
same  agents ;  and  I  think  that  it  may  be  accepted 
as  a  constant  result  that  the  less  the  enamel  has 
been  able  to  resist  destruction,  the  more  rapidly 
will  the  disintegration  of  the  dentine  take  place. 

There  is  no  peculiar  place  or  part  of  a  tooth  in 
which  the  decomposition  of  the  dental  tissues 
shall  commence.  The  most  frequent  positions 
are  in  the  deep  crevices  on  the  crown,  at  the  points 
of  contact  between  closely  approximating  teeth, 
at  the  necks  of  teeth  which  have  been  denuded 
of  the  gums,  and  on  the  outer  central  surface  of 
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front  upper  teeth.  It  will  occasionally  occur  in 
many  other  places,  such  as  the  apex  of  a  tooth, 
but  where  it  commences  the  least  frequently  is  on 
the  inner  or  lingual  surface  of  all  teeth,  except 
perhaps  the  upper  incisors. 

The  plan  upon  which  the  disease  progresses  is, 
by  commencing  upon  the  outer  surface  of  a  tooth, 
and  gradually  passing  through  to  the  base  of  the 
enamel,  where  it  immediately  increases  on  the 
surface  of  the  dentine ;  it  then,  rapidly,  in  com- 
parison, extends  both  in  circumference  and  depth, 
and  proceeds  until  the  whole  structure  becomes 
involved  in  decomposition. 

It  is  here  desirable  that  we  should  clearly  see 
in  what  is  the  immediate  commencement  of  the 
disease. 

Over  the  surface  of  the  enamel,  that  extremely 
thin  tissue  which  is  called  cementum  exists 
during  the  earlier  years  after  the  eruption  of 
the  tooth. 

This  cementum,  which  is  speedily  removed  by 
friction,  &c.,  from  the  smooth  and  even  surface 
of  the  enamel,  is  not  brought  under  the  same 
influences  when  folded  in  the  deeper  crevices  of 
the  organ  {vidG  Par.  28),  where  it  is  not  only 
present,  but  thicker  than  over  the  surface  of  the 
crown.* 

*  "  In  some  cases,"  Mr,  Tomes  says,  "  the  deep  crevices  are  filled 
with  cemeutum;  in  others  they  have  been  occupied  imtil  the  tooth  has 
been  cut,  and  then  been  filled  with  tartar,  but  more  commonly  they 
become  the  seat  of  caries." — Tomes's  Manual,  p.  275. 
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The  enamel  can  be  said  to  hold  but  a  limited 
vital  connection  with  the  body;  therefore  this 
structureless  membrane  that  overlies  the  enamel 
can  have  but  a  feeble  vitality,  and  is  asso- 
ciated, rather  than  connected,  with  the  living 
organism. 

The  consequence  is,  that  this  tissue  dies  rapidly 
under  the  least  unfavourable  condition.  We  see 
that  this  is  the  case,  since,  in  those  mouths  where 
it  has  not  been  previously  removed  by  friction,  it 
assumes  a  dark  green  colour  as  it  decomposes.  If 
we  examine  a  tooth  which  has  been  so  circum- 
stanced, we  shall  perceive  that  the  enamel 
immediately  beneath,  and  which  appears  to  have 
been  otherwise  of  a  strong  and  well-developed 
character,  rapidly  undergoes  disintegration,  and 
this  not  in  any  crevice  or  hollow,  but  over  the 
smooth  surface  of  the  structure,  and  extending 
as  far  as  the  decomposing  external  membrane  has 
influence.*  At  the  necks  of  teeth,  decay  com- 
mences where  the  gum  has  receded  and  friction 
is  not  employed  :  the  discoloration  as  the  result 
of  decay  commences  immediately,  and  this  not  in 
any  pit  or  crevice,  but  on  the  central  or  most 
rounded  part  of  the  fang.  The  fang,  we  know,  is 
covered   by   an   ossified   membrane   that  is   the 


*  Negative  evidence  can  only  be  accepted  for  what  it  is  worth ;  but 
I  believe  it  to  be  a  fact,  that  after  the  removal  of  the  cementum  from 
the  surface  of  the  enamel,  caries  never  commences  upon  the  middle  of 
the  anterior  surface  of  upper  front  incisors  or  canines. 
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homotype  of  that  wliich  overlies  the  enamel.  We 
therefore  perceive  that  caries  here  also  commences 
in  the  same  tissue :  between  the  teeth  we  see 
that  it  is  this  same  tissue  which  is  first  attacked 
by  decay ;  and  not  unfrequently  it  may  be  ob- 
served, in  well-developed  organs,  that  decomposi- 
tion may  proceed  no  deeper,  but  remains  during 
the  existence  of  the  tooth  as  a  discoloured  spot 
on  the  surface  of  the  enamel  only, — demonstrating 
that  a  position  which  may  be  favourable  for  the 
commencement  is  not  always  that  which  is  most 
favourable  for  its  further  progress. 

By  a  parity  of  reasoning,  we  may  infer  that  in 
the  deep  crevices,  in  which  we  know  by  observa- 
tion (Plate  8,  Fig.  14)  that  this  same  membranous 
tissue  exists,  it  is  the  first  to  perish.  Assuming, 
therefore,  that  in  these  crevices  the  decomposition 
of  the  cementum  admits  of  the  same  deleterious 
influences  on  the  underlying  enamel  as  we  per- 
ceive it  to  have  on  the  surfaces  of  the  upper 
incisor  teeth,  it  follows,  since  these  crevices  are 
invariably  the  result  of  a  defectively-developed 
tissue,  that  the  enamel  underlying  the  cementum 
is  in  a  condition  most  favourable  for  the  rapid 
progress  of  its  decomposition.  I  have  seen  some 
of  these  filled  with  tartar,  as  has  been  noticed 
by  Mr.  Tomes,  but  I  am  inclined  to  think 
that  this  deposit  seldom  occurs  in  this  position. 
I  think  so,  because  in  those  mouths  where 
the  teeth  are  in  their  defective  development,  the 
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most  favourable  for  the  rapid  progress  of  caries, 
salivary  calculus  is  deficient  in  the  saliva.  But 
its  presence  in  these  crevices  may  account  for  the 
circumstance  that  apparently  similar  defects  are 
not  always  similarly  afiected  by  decay. 

I  think  that  the  relation  existing  between  the 
absence  of  the  deposition  of  tartar,  and  the 
presence  of  a  defective  development  of  the  dental 
tissues,  exhibits  a  very  close  dependence  of  the 
decomposition  of  the  dental  tissues  upon  the 
normal  condition  of  the  systemic  constitution. 

I  contend  that  the  immediate  commencement 
of  dental  caries  consists  in  the  death  of  some 
portion  of  carbonized  tissue,  in  direct  contact 
with  the  enamel ;  and,  in  the  most  frequent 
instances,  that  tissue  is  the  so-called  membranous 
cementum  that  overlies  the  enamel  and  that 
portion  of  the  fang  that  is  left  unprotected  by  the 
gum. 

It  has  therefore  been  observed  that  the  disor- 
ganization of  this  tissue  occurs  frequently  upon 
the  front  of  the  superior  intermaxillary  teeth, 
and  that  its  presence  is  almost  invariably  the  cause 
of  the  decomposition  of  the  underlying  enamel.* 

To    establish    a  theorv  that  will    account    for 

*  Dr.  Chappin  Harris  says,  in  writing  of  it  as  tartar,  "  Its  resem- 
blance is  more  that  of  a  stain  on  tlie  enamel  than  salivary  calculus. 
Children  and  young  persons  are  more  subject  to  it  than  adults,  though 
it  is  occasionally  observed  on  the  teeth  of  the  latter.  It  is  exceedingly 
acrid,  and  has  the  effect  of  decomposing  the  enamel." — Prin.  and  Prac. 
OF  Dental  Surg.,  p.  252,  3rd  edit. 
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dental  caries,  it  must  be  based  both  on  deductive 
reasoning  and  experimental  evidence. 

Mr.  Tomes  has  truly  remarked  that  the  appear- 
ances as  exhibited  in  the  decomposition  by  caries 
of  the  dentine  cannot  be  reproduced  experi- 
mentally.* 

But  the  same  remark  appears  to  me  appli- 
cable in  relation  to  the  enamel  also,  for  experi- 
ments are  generally  conducted  upon  thin  sections 
of  teeth,  and  chemical  action  is  brought  to  bear 
unduly  upon  the  lateral  walls  of  the  separate 
enamel  columns,  the  membranous  structure  of 
which  has  already  probably  been  injured  or  rubbed 
away.  I  therefore  think  that  such  experiments 
are  liable  very  much  to  mislead  observers. 

The  cementum  that  overlies  the  enamel  retains 
its  organic  connection  with  the  tooth  through  a 
feeble  attachment  to  the  tissue  existing  between 
the  enamel  rods,  the  extremities  of  which  it  covers 
and  protects,  offering,  it  appears  to  me,  a  strong 
jprimci-facie  argument  that  there  exists  a  powerful 
opposing  means  to  the  action  of  any  free  acid  that 
may  be  present  in  the  saliva,  t  no  matter  whether 

*  "Man.  Dent.  Surg.,"  p.  310. 

•j-  It  is  highly  probable  tluit  lactic  acid  may,  upon  closer  research,  be 
found  not  to  exist  as  a  constituent  in  healthy  human  saliva.  Lehman, 
in  his  "Phys.  Chemistry,"  p.  49,  says  that  he  has  never  been  able  to 
detect  lactic  acid  in  normal  saliva  of  man  or  the  horse,  but  he  has, 
beyond  all  doubt,  in  the  saliva  of  a  patient  suffering  from  diabetes 
mellites.  It  was  formerly  believed  to  ex^st  in  urine,  but,  from  the 
researches  of  Liebig,  it  appears  that  a  peculiar  azotized  compound, 
which  is  not  entitled  to  the  designation  of  an  acid,  but  which  forms  a 
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it  be  lactic  acid,  or  sucli  as  may  be  taken  into  the 
mouth  with  food.* 

But  we  find  that  decomposition  takes  place 
beneath  the  membrane.  It  cannot  be  admitted 
that  a  free  acid  must  have  passed  through  the 
membrane,  for  the  condition  necessary  to  admit  of 
the  action  of  endosmose  is  wanting,  in  the  absence 
of  a  second  fluid  of  different  density,  the  enamel 
being  impervious  to  moisture.  And,  moreover, 
we  find  that  in  those  teeth  where  the  cementum  is 
absent  or  not  decayed,  and  where,  in  equally  neg- 
lected mouths,  a  free  acid  would  appear  to  have 
power  to  act  upon  the  lime  of  the  tooth  more 
directly,  it  does  not  act  at  all.f  Certainly  a  free 
acid  would  be  as  direct  and  powerful  in  its  action 
in  those  instances  where  the  cementum  is  removed 
as  where  it  is  present. 

We  find,  moreover,  that  other  portions,  both 
above  and  below  the  discoloured  mucous-like  sur- 
face, and  where  the  acid  might  equally  penetrate, 
remain  uninjured. 

These  circumstances  induce  me  to  beheve  that 
whatever  be  the  destructive  agent,  it  will  be  found 
to  exist  as  the  result  of  that  action  which  induces 
the  discoloration  of  the  membrane  of  cementum. 

definite  combination  -with  zinc,  has  been  mistaken  for  it. — Caupenter's 
JNIax.  Phys.,  p.  428. 

*  Tomes's  Lectures  on  Teeth,  p.  211. 

f  So  constant  is  this  rule^that,  to  superficial  observers,  it  gives  force 
to  the  expression  of  Mr.  Robertson  in  his  theory  that  "  teeth  never 
decay  upon  a  smooth  surface." 
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The  cementum  in  its  most  perfectly  developed 
condition  is  not  a  liiglily  calcified  tissue,*  and, 
judging  of  its  aspect  by  the  assistance  of  a  micro- 
scope, it  is  less  so  in  man  than  in  animals. 

Its  low  vitality  admits  of  its  early  death,  and  it 
is  to  this  cause,  I  believe,  that  discoloration  is  to 
be  attributed — ^being  that  of  decomposition,  and, 
analogous  to  the  dark  appearance  of  decay  in 
dentine. 

Decomposition  of  animal  tissue  having  com- 
menced, the  immediate  and  one  of  the  chief  pro- 
ducts is  carbonic  acid. 

The  creation  of  this  acid  within,  as  it  were,  the 
tissue  itself,  and  therefore  brought  in  its  nascent 
condition  into  juxtaposition  with  the  salts  of  the 
tooth,  must  act  with  more  direct  power,  and  reduce 
the  salt  to  a  soluble  condition.  The  removal  of 
each  atom  of  phosphate  of  lime,  in  its  turn  exposes 
more  of  the  animal  tissue  of  the  enamel  to  decom- 
position, and  an  increased  chemical  action  is 
superinduced. 

To  support  the  assertion  that  the  removal  of 
the  salts  of  the  tooth  is  due  to  the  action  of  car- 
honic  acid,  it  is  necessary  that  I  should  establish 
it  by  experimental  evidence.! 

*  According  to  the  analysis  of  Lassaigue,  the  qnantity  of  animal 
matter  in  the  "cortical  substance"  (ccmoutum)  is  42'18,  whereas 
Bcrzelius  states  that  of  the  "osseous  portion"  (dentine)  to  be  2S"0. — 
BeQUEREL  &  llODIER,  1.  c.  p,  516. 

t  The  author  of  this  paper  placed  a  section  of  a  tooth  in  a  glass  of 
distilled  water,  and  passed  into  it  carbonic  acid  generated  in  another 
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In  1846,  M.  Lassaigne,  in  a  communication* 
*'  On  the  mode  in  which,  phosphate  and  carbonate 
of  lime  are  conveyed  into  the  organs  of  plants, 
&C.5"  announced  to  the  Academy  of  Sciences  at 
Paris,  that  water  saturated  with  carbonic  acid  at 
the  temperature  of  50  F.,  and  under  the  mean 
pressure  of  the  atmosphere,  dissolves  the  phosphate 
of  bones  in  proportion  of  200000^  ^^  i^s  weight. 

M.  Dumas  has  also  made  researches  upon  the 
subject,  but  I  have  not  been  able  to  obtain  his 
results. 

Mr.  Grore  has  recently  shownf  that  carbonic 
acid  in  a  liquid  state  is  capable  of  dissolving  white 
phosphoric  acid. 

Among  analytical  chemists,  the  fact  of  the 
power  of  carbonic  acid  to  dissolve  the  phosphate 
of  bone  is,  I  believe,  accepted  as  established.  It 
will  therefore  be  for  me  only  to  show  the  source 
of  the  carbonic  acid,  and  that  it  exists  in  quantities 
sufficiently  great  to  act  upon  the  salts  of  the 
tooth,  so  as  to  reduce  them  to  a  soluble  state,  in 
order  to  fulfil  the  conditions  necessary  to  establish 
the  theory,  and  which,  if  it  coincides  with  all 
known  laws  in  chemistry  and  physiology,  must  be 
accepted  as  true. 

vesseL  The  result  was,  that  in  a  short  time  (a  week  or  so),  nearly,  if 
not  quite,  all  the  lime  was  removed;  but  the  author  not  being  a 
chemist,  hesitates  to  rely  upon  the  experiment,  as  there  may  have  been 
conditions  to  vitiate  the  experiment  that  he  could  not  appreciate. 

*  "Medical  Gazette,"  December,  1849. 

t  Phil.  Trans,  vol.  cli.  p.  86. 
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It  may  be  stated  as  an  objection  that  the  free 
C  O2  is  so  feeble  an  acid  that  it  can  dissolve  but 
a  very  small  quantity.  I  take  this  to  be  precisely 
an  argument  in  its  favour. 

Every  practitioner  will  bear  me  testimony  that 
frequently  parts  of  the  teeth  placed  under  circum- 
stances most  favourable  to  decay  will  resist  the 
action  for  many  years,  or  perhaps  altogether ;  and, 
under  the  most  rapid  action  of  the  disease,  the 
time  that  is  taken  for  the  removal  of  the  salts 
from  the  structure  is  considerable,  when  com- 
pared with  that  which  an  experiment  upon  similar 
substances  would  take  in  the  laboratory. 

I  believe  that  by  the  decomposition  of  the 
animal  tissue  upon  the  surface  of  the  enamel 
carbonic  acid  is  generated ;  that  at  the  period 
of  the  union  of  the  carbon  with  the  oxygen  exist- 
ing in  the  saliva  at  the  very  birth,  so  to  speak,  of 
C  O2,  it  acts  upon  the  bone-earth  that  is  in 
immediate  connection  with  it. 

I  have  in  the  previous  portion  of  the  paper 
shown  that  there  is  a  tendency  in  the  develop- 
ment of  enamel  to  deterioration  as  it  approximates 
towards  the  surface,  and  that  the  tendency  of 
every  species  of  deterioration  is  to  admit  of  a 
preponderance  of  the  organic  constituent  of  the 
enamel  over  its  normal  relation  to  the  inorg-anic. 
Thus  I  presume  that  if  the  enamel  immediately 
beneatli  this  defunct  cementum  is  defective  in  its 
development,  the  death  of  the  external  membrane 
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extends  to  that  with  which  it  is  in  connection ; 
and  for  the  removal  of  every  atom  of  lime  so 
much  more  of  the  animal  structure  becomes  ex- 
posed to  decomposition  :  for  so  low  is  the  vital  force 
within  the  enamel,  that  unless  the  normal  balance 
between  the  organic  and  inorganic  constituents 
of  the  tissue  be  preserved,  both  are  subject  to  the 
full  force  of  chemical  laws. 

This,  which  takes  place  over  the  smooth 
surface  of  the  incisor  or  other  teeth,  is  more 
frequent  and  rapid  in  its  progress  in  the  deep 
abnormal  crevices  and  fissures  of  molar  or  other 
teeth.  In  these  crevices,  I  believe  that  the 
membranous  tissue  that  overlies  the  enamel  is 
generally  present,  and  that  the  enamel  is  fre- 
quently so  imperfectly  developed  that  it  passes 
gradually  into  the  cement  tissue. 

I  do  not  consider  that  it  is  absolutely  necessary 
that  a  fragment  of  cementum  should  be  retained 
in  any  position  in  order  to  induce  decay.  The 
presence  of  dead  animal  matter  is  sufficient ;  and 
I  believe  that  this  is  generally  the  case  in  those 
mouths  where  there  is  a  large  flow  of  thick 
stringy  saliva.  It  is  well  known  that  the  presence 
of  this  condition  of  saliva  is  a  certain  indication 
of  a  very  considerable  extent  of  dental  caries.  I 
attribute  this  circumstance  to  an  increased  amount 
of  animal  matter  in  the  saHva  arising  from  some 
constitutional  cause  and  a  deficient  quantity  of 
bone-earths.     The  following  analyses  from  Simon 
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of  healthy  and  mercurial  saliva  will  demonstrate 
this  to  be  true,  as  well  as  the  fact  of  the  general 
absence  of  tartar  in  this  character  of  saliva  : — 


HEALTHY   SALIVA. 

Water  991-225 

Solid  matter 8775 

Fat   containing   cliloste- 

rine    0-525 

Ptyaline  and  extractive 

matter   4-375 

Extractive    matter    and 

salt    2-450 

Albumen,  mucus  and  cells  1-400 


MERCURIAL  SALIVA. 

Water 974-12 

Solid  matter    25*88 

Viscid  yellow  adipose  mat- 
ter     6-74 

Ptyaline,    with   traces   of 

caseine     3G5 

Alcoholic      extract     and 

salt 7-55 

Albumen 777 


The  increase  of  albumen  and  fatty  matter  in 
the  unhealthy  saliva  is  very  considerable,  and 
these  substances  probably  lodge  in  and  about  the 
crevices  and  interstices  of  teeth,  and  there 
decompose. 

I  am  inclined  to  believe  that  the  decomposition 
of  the  cementum  on  the  extremities  of  the  im- 
perfectly-developed enamel  fibres  is  the  more 
constant,  inasmuch  as  the  birth  (so  to  speak)  of 
the  new  agent  takes  place  in  juxtaposition  with 
the  salt  it  dissolves. 

Warmth  is  well  known  to  stimulate  decompo- 
sition of  animal  substances  ;  it  is  therefore  an 
active  secondary  agent  in  the  production  of  C  O2. 
It  is  under  these  circumstances  we  see  how 
commonly  cooks  and  inhabitants  of  hot  kitchens 
rapidly  lose  their  teeth,  as  well  as  account  in 
some  measure  for  the  fact  that  the  teeth  decay 
more  rapidly  in  the  posterior  region  of  the  mouth 
than  in  the  anterior. 
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Examination  of  a  transverse  section  of  enamel 
attached  to  progressive  caries,  appears  to  me  to 
show  a  line  of  discoloration  between*  the  enamel 
columns,  as  the  incipient  mark  of  disease,  (Plate 
5,  Fig.  11)  :  this  I  interpret  to  be  the  death  of 
the  animal  substance  of  the  enamel. 

This  appears  to  me  to  pass  on  with  very  little 
comparative  destruction  to  the  central  structure 
of  the  enamel  columns,  unless  the  cause  of  the 
destruction  be  very  extensive  at  the  surface,  until 
it  penetrates  to  the  dentine. 

Here  is  situated  another  membranous  tissue 
as  a  floor  to  the  enamel,  and  both  by  its  position 
and  structure  likely  to  afford  resistance  to  the 
penetration  of  an  external  free  acid.  In  some 
animals  this  membrane  is  very  conspicuous,  as  in 
the  hippopotamus — in  others  less  so  ;  and  I  am 
inclined  to  believe  that  its  tenuity  is  rendered 
extreme  in  those  teeth  in  which  we  see  the 
dentinal  tubes  pass  into  the  enamel :  in  other 
words,  we  can  scarcely  expect  to  find  it  to  exhibit 
the  appearance  of  a  well- developed  tissue  in  those 
teeth  where  the  other  tissues  have  suffered 
structural  deterioration.  Its  vitality  appears  not 
to  be  of  a  high  degree,  for  it  is  a  constant  feature 

*  Mr.  Tomes  says  that "  the  central  portion  of  the  fibre  is  the  first  to 
suffer  decomposition,  in  the  same  manner  as  when  the  destructive  agent 
is  intentionally  applied  to  a  section  prepared  for  experimental  treat 
ment"  (p.  308).  It  appears  to  me  that  Mr.  Tomes  has  been  here  misled 
by  his  experiment,  since,  in  a  thin  section  of  enamel,  the  acids  could  act 
upon  the  enamel  column  laterally  as  well  as  vertically. 


THEORY    OF    DECAY.  81 

in  tlie  progress  of  caries  that  it  shall  perish 
immediately  and  extensively  upon  being  brought 
into  contact  with  external  influences. 

As  soon  as  decomposition  reaches  this  mem- 
brane, however  minute  in  its  extent,  the  increase 
is  rapid  and  extensive,  proceeding,  not  con- 
tinuously in  a  vertical  direction  towards  the  pulp, 
but  traversing  the  area  immediately  beneath 
the  enamel  to  a  considerable  extent  in  every 
direction. 

Upon  reaching  the  dentine,  a  larger  proportion 
of  animal  matter  is  brought  into  the  field  of 
action,  and  a  greater  amount  of  nascent  carbonic 
acid  is  generated.  Moreover,  a  new  feature  is 
brought  into  existence,  and  which,  I  believe,  may 
be  considered  as  an  important  condition  in  the 
history  of  dental  caries. 

It  must  have  struck  every  observer  as  a  curious 
fact,  that  whereas  in  artificial  experiments  the 
enamel  is  the  first  to  disintegrate  under  the  influ- 
ence of  applied  acids,  it  should  be  the  last  to  yield 
under  the  action  of  caries. 

It  is  also  worthy  of  attention,  that  whereas  the 
opening  through  the  enamel  is  frequently  so 
minute  as  only  to  admit  of  the  passage  of  the 
most  subtile  fluid,  the  decay  within  has  been  rapid 
and  extensive,  and  as  soon  as  the  disease  reaches 
the  membrane  at  the  base  of  the  enamel,  the 
enamel  commences  rapidly  to  disintegrate  from 

G 


82  PATHOLOGY    OF    DENTAL    CARIES. 

■within  outwards,'*  and  the  dentine  frequently 
decays  at  a  rate  more  rapidly  than  appears  to 
be  commensurate  with  the  amount  of  destructive 
material  capable  of  being  admitted  to  the  tissue. 

The  rapid  progress  of  decay  along  the  membrane 
at  the  base  of  the  enamel  is  frequently  exhibited 
in  practice  where  decay  has  commenced  at  the 
neck  of  the  tooth,  and  spread  beneath  the  enamel, 
allowing  the  latter  to  break  off,  and  leaving  an 
extent  of  superficial  caries  underneath. 

The  progress  of  the  disease  is  well  shown  in  the 
two  annexed  examples. 

In  the  one  (Plate  12,  Fig.  23),  the  enamel  is 
excavated  by  disease  into  a  hollow,  larger  within 
than  without ;  and  the  membrane  below  is  decay- 
ing laterally  beyond  the  limits  of  the  disease  in 
the  enamel. 

In  the  other  instance  (Plate  13,  Fig.  24),  the 
external  progress  of  decay  has  scarcely  reached 
the  base  of  the  enamel,  and  yet,  owing  to  a  series 
of  fissures,  disintegration  has  spread  to  a  con- 
siderable extent  laterally  without  penetrating 
either  the  enamel  or  dentine. 

It  will  be  observed  that  both  cavities  are  par- 
tially filled  with  tartar,  this  being  a  recent  deposit, 
a  circumstance  that  has  probably  precluded  the 
rapid  increase  of  the  disease  by  the  exclusion  of 

*  Every  operator  must  have  observed  how  white,  soft,  and  friable  the 
inner  layer  of  enamel  cuts  in  decayed  teeth,  compared  with  the  outer 
layer  of  tlie  same  tissues. 
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oxygen,  which  is  necessary  for  the  presence  of 
decomposition  and  the  elimination  of  carbonic  acid. 

The  more  rajpid  decomposition  of  the  basal  sur- 
face of  the  enamel,  as  well  as  the  other  internal 
tissues,  than  that  of  the  outer  surface  of  the 
enamel,  is  to  me  strongly  suggestive  of  the  idea, 
that  the  great  destructive  agent  is  to  be  found 
within  the  tissues  of  the  tooth,  rather  than 
dependent  upon  external  accidents. 

The  dentinal  tubuli,  as  they  approach  the 
periphery  of  the  dentine,  generally  inosculate  with 
one  another.  This  appears  to  me  to  be  the  com- 
mon law  in  all  animals,  from  the  exquisitely  fine 
tubuli  of  the  diodon  to  the  great  folds  in  the 
vaso-dentine  of  the  megatherium.  But  whether 
this  idea  be  accepted  or  not,  we  know  that  the 
tubuli  contain  membranous  fibres,  which  are 
probably  canals,  and  that  a  fluid,  assumed  to  be 
the  serum  of  the  blood,  passes  through  them. 

As  soon  as  the  caries  has  passed  the  membrane 
that  is  between  the  dentine  and  the  enamel,  the  ex- 
tremities of  the  tubuli  are  ruptured,  and  the  conse- 
quence is,  that  the  contents  of  the  tubuli  are  poured 
out  into  the  cavity  that  has  been  excavated  by 
previous  decay. 

Passing  beyond  the  reach  of  the  vital  force,  the 
serum  ceases  to  circulate,  and  therefore  dies,  and, 
by  decomposing,  produces  carbonic  acid.  It  thus 
appears  to  me  that  the  more  or  less  rapid  progress 
of  caries  is  dependent,  to  a  great  extent,  upon  the 
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quantity  and  quality  of  the  dental  fluid  that  is  so 
lost,  in  connection  with  the  more  or  less  normal 
development  of  the  dentinal  tissues. 

Assuming  the  fluid  to  be  liquor  sanguinis,  it 
must  carry  in  solution  fibrine  and  albumen,  both 
of  which  are  highly  carbonized  substances,  and 
therefore  upon  exposure  liable  to  rapid  decompo- 
sition. I  am  inclined  to  think  that  to  the  presence 
of  this  fluid  is  to  be  attributed  the  unpleasant 
taste  peculiar  to  dental  caries.* 

That  the  connection  between  caries  and  the 
tubuli  is  very  close  I  think  can  be  shown  to  demon- 
stration. In  early  life,  when  we  should  suppose, 
from  the  largeness  of  the  dental  pulps,  and  the 
extent  of  the  openings  of  the  tubuli,  that  the  cir- 
culation of  the  fluid  must  be  the  greater,  is 
the  period  at  which  dental  caries,  when  it  exists, 
proceeds  most  rapidly.  And  we  can  perceive, 
moreover,  a  cause  for  the  close  relation  that  exists 
in  some  diseases  with  the  extensiveness  of  decay, 
for  should  the  blood  be  vitiated  in  its  quality,  its 
condition  might  be  such  as  to  superinduce  a  more 
rapid  decomposition  of  the  tissue. 

In  support  of  the  same  opinion,  I  would  draw 
attention  to  caries  as  it  proceeds  more  slowly.  If 
we  make  a  section  under  such  circumstances,  I 


*  I  infer  this  from  the  circumstance  that  there  appears  not  to  be  the 
same  taste  complained  of  in  the  decomposition  of  human  teeth  when 
placed  in  the  mouth  artificially,  although  sometimes  decay  may  be  very 
extensively  present. 
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think  we  sliall  invariably  find  that,  over  however 
large  an  area  the  decay  may  have  extended,  it  is 
confined  within  defined  limits,  which  gradually 
narrow  as  the  disease  approaches  the  pulp,  fol- 
lowing the  contour  of  the  dentinal  tubes.  This 
appears  to  me  to  be  capable  of  explanation  upon 
no  hypothesis  but  that  which  is  here  advanced 
(Plate  12,  Figs.  23  and  25). 

It  seems  an  untenable  supposition  that  any  free 
acid  admitted  through  the  enamel  can  have  less 
power  to  act  laterally  upon  the  dentinal  substance 
when  near  the  pulp,  than  it  has  when  near  the 
surface.  The  argument  that  it  penetrates  the 
tubuli  perpendicularly  will  not  suffice,  otherwise 
the  extent  of  the  disease  near  the  surface  of  the 
dentine  should  not  spread  out  laterally  beyond  the 
limits  of  the  same  disease  in  its  passage  through 
the  enamel. 

The  separation  between  those  tubuli  in  which 
the  circulation  of  the  fluid  is  still  normally  con- 
tinued, and  those  that  may  be  said  to  bleed  at 
their  extremities,  is  defined  by  a  distinct  line  of 
demarcation.* 

This  line  that  marks  the  boundary  of  the 
disease  is  very  decided :  it  is  distinct  in  its 
character  from  the  rest  of  the  structure,  and 
appears  to  be  an  effort  on  the  part  of  Nature  to 

*  This  Hue  must  not  be  confounded  with  tliat  transparent  areola  that 
siurouuds  decay,  and  which  Mr.  Tomes  considers  to  be  consolidation  of 
the  dentinal  tubuli. 
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arrest  the  lateral  spread  of  the  disease,  probably 
by  a  deposition  of  matter.  Its  external  limit  cor- 
responds with  that  of  the  death  of  the  membrane 
at  the  base  of  the  enamel ;  and  it  follows  the  line 
of  the  tubuli,  narrowing  to  the  pulp. 

This  effort  of  Nature  appears  to  be  useful  only 
anterior  to  the  disease  having  reached  the  pulp 
cavity,  and  is  probably  induced  through  a  small 
amount  of  stimulus  given  to  the  pulp  itself. 

As  the  disease  deepens,  a  more  active  stimulus 
is  excited,  which  frequently  results  in  the  develop- 
ment of  secondary  dentine. 

Decomposition  of  the  outer  layer  is  immediately 
followed  by  a  change  in  the  appearance  of  the 
extremities  of  the  dentinal  tubes,  and  this  change 
is  exhibited  in  the  form  of  a  transparent  areola, 
circumscribing  the  disease. 

This  transparent  areola  has  been  asserted  by 
Mr.  Tomes  (and  I  believe  it  is  generally  accepted) 

to  be  the  result  of 
the  deposition  of  os- 
seous material  within 
the  tubules,  and  there- 
fore to  be  considered 
in    the    light    of    an 


effort  of  repair. 

My  own  has  always 

Fig.  2G.  been  at  variance  with 

that  opinion,  and  for  the  following  reasons  : — If 

we  examine  the  progress  of  decomposition  as  it 
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proceeds  in  dentine  that  has  been  inserted  in  the 
mouth  in  the  character  of  artificial  teeth,  we  find 
precisely  the  same  transparent  margin  antici- 
pating the  progress  of  the  decay  of  animal 
matter  (Fig.  26,  a).  Now,  since  in  an  extraneous 
body  no  vital  action  can  take  place,  we  must  assume 
that  the  transparent  appearance  is  the  result  of 
a  removal  instead  of  a  deposition  of  the  salts. 

In  the  removal  of  the  salts  we  perceive  that  the 
first  action  is  within  the  dentinal  tubuli,  where,  I 
believe,  the  salts  exist  in  an  amorphous  state, 
which  gives  them  their  white  appearance.  In  the 
teeth  of  old  persons  it  is  well  known  that  this 
white  appearance  considerably  decreases,  and  that 
the  tubuli  almost  disappear  from  the  fangs. 

According  to  the  analysis  of  Lassaigne*  the 
change  of  chemical  structure  between  the  teetli 
of  an  adult  and  an  old  man  is  due  to  the  decrease 
of  carbonate  of  lime  and  an  increase  of  the  phos- 
phate and  animal  matter.  If  this  can  be  relied 
upon  as  being  universally  true,  I  think  we  may 
hypothetically  assume  that  the  whiteness  of  the 
tubes  is  due  to  the  presence  of  carbonate  of  lime. 

Soon  after  the  decalcification  of  the  structure. 


*  Lassiiigne's  aualvsis  is  as  follows : — • 

Organic  matter.         Phosphate  of  lime.    OiubouBte  of  lime. 

Tooth  of  a  child  oue  day  old  ...  35  00  5100   1400 

Do.  six  years  old 28-57  ()001  11-42 

Do.  of  an  adult 2900  61-00  10-00 

Do.  ofa  man  eighty -one  years  old  33-00  GOOO  100 

Bequekel  &  KouiEK,  p.  517. 
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the  animal  base  of  tlie  tootli  perishes,  and  whilst 
dying  generates  carbonic  acid,  and  this  actually 
within  the  tubuli,  and  decalcifies  their  solid  walls. 

It  is  this  process  of  decalcification  of  the  peri- 
phery of  the  tubuli  which  gives  to  the  dentinal 
tubes  that  increased  diameter  during  the  progress 
of  decay,  as  may  be  seen  by  comparing  Figs.  27 
and  28  with  Fig.  29  in  Plate  14,  from  the  same 
tooth.  Upon  completion  of  the  process  as  shown 
in  transverse  and  long^itudinal  sections  of  the 
tissue,  the  lime  is  entirely  removed  (Plate  14,  Fig. 
30;   and  Plate  4,  Fig.  31). 

The  removal  of  the  lime  admits  of  the  death  of 
organic  matter  to  an  increased  amount,  and  con- 
sequently an  increased  production  of  carbonic 
acid,  and  therefore  a  consequent  increase  in  the 
rapidity  of  the  disorganization  of  the  entire  organ. 

I  have  assumed  that  carbonic  acid  is  the  chemi- 
cal agent  for  the  removal  of  lime  from  the  teeth, 
because  it  appears  to  be  the  only  one  that  is 
naturally  present,*  and  that  its  presence  is  con- 
tinuous and  permanent.  It  is  known  that  a  large 
quantity  of  this  gas  is  set  free  during  the  decom  - 
position  of  almost  every  kind  of  organic  matter  ; 
"  and  that  it  also  takes  place,  to  a  very  great  ex- 
tent, in  the  period  that  often  precedes  death." t 


*  Lactic  acid,  whenever  present,  has  only  been  found  in  combination 
with  soda  or  potash.     {Vide  Note,  p.  73). 
t  Carpenter,  "Man,  Phys.,"  p.  369. 
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Moreover,  it  is  known  to  exist  in  blood,*  the 
serum  absorbing  it  to  as  great  an  extent  as  water. 

If  we  return  to  the  causes  that  remove  bone 
and  tooth  structure  by  what  is  called  absorption, 
we  must  conclude  that  whatever  may  be  the  pro- 
cess, the  bone-earths  must  be  carried  away  in 
solution ;  for,  to  say  that  it  is  done  by  absorption, 
is  to  confess  we  know  nothing  of  the  process. 
Now,  whatever  may  be  the  dissolving  agent,  it 
must  exist  or  be  generated  within  the  system; 
all  that  appears  to  be  necessary  is  the  absence  or 
removal  of  a  nominally  protecting  organic  tissue. 

Thus  we  see  that  the  part  of  ivory  pegs  in- 
serted into  living  bone  becomes  absorbed,  while 
that  without  the  bone  remains  entire,  t 

The  same  must  hold  true  in  the  removal  of  the 
lime  during  the  absorption  of  the  fangs  of  the 
deciduous  teeth. 

Again,  what  but  carbonic  acid  that  is  present 
in  an  abscess  J  can  dissolve  and  remove  the  lime 
from  the  substance  of  the  dentine  ||  at  a  con- 
siderable distance  beneath  the  gum,  where  no 
agent  could  have  access  unless  it  existed  within 
the  system  ? 

*  The  experiment  of  Lehmann  shows  that  the  proportion  of  carbonic 
acid  in  the  blood  is  70  per  1,000,  if  we  merely  employ  agitation  or 
other  mechanical  measures;  and  300  per  1,000,  on  the  addition  of  an 
acid. — BEQUErvEL  &  Rodier,  p.  417. 

t  Stanley,  "  liancet,"  Oct.  11,  1851. 

X  Bcquerel  &  llodicr,  p.  418,  1.  c. 

II  The  case  illustrative  of  this  circumstance  is  given  in  the  Appendix. 
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I  therefore  contend  that  the  same  agent  that  is 
capable  of  removing  the  hme  from  hving  bone 
and  teeth  under  the  process  of  absorption,  is  also 
capable  of  removing  it  under  the  condition  neces- 
sary to  produce  decay. 


The  following  is  a  brief  review  of  the  theory 
here  advanced  :  That  the  ^presence  of  dental  caries 
is  dependent  upon — 

1st.  Abnormal  or  defective  condition  of  the 
dental  tissues. 

2nd.  The  unhealthy  condition  of  the  blood, 
particularly  the  serous  fluid ;  and  therefore 
upon  the  health  of  the  system  generally. 

3rd.  The  incipient  progress  of  decay  is 
dependent  upon  the  decomposition  of  ani- 
mal matter  in  juxtaposition  with  the 
tooth. 

4th.  That  after  decomposition  has  reached 
the  surface  of  the  dentine,  the  membranous 
tissue  between  the  enamel  and  the  dentine 
perishes  to  an  indefinite  extent. 

5th.  The  disease  attacking  the  dentine,  the 
circulation  of  the  fluid  in  the  tubuli  is 
interfered  with,  and  empties  itself  into  the 
cavity  created  by  the  previously  decom- 
posed tissue. 

6th.  Decomposition  of  the  fibrillge  takes 
place  within  the  tubuli,  and  therefore 
carbonic  acid  is  eliminated  actually  within 
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the  tissue ;  thus  bringing  a  newly- created 
or  nascent  carbonic  acid  into  immediate 
contact  with  its  salts,  which  are  then 
carried  away  in  solution. 
7th.  The  removal  of  the  bone-earth  by 
allowing  the  death  of  the  animal  substance 
of  the  dentine,  its  decomposition  gene- 
rates an  increased  supply  of  carbonic  acid, 
and  so  on  until  the  entire  organ  is  broken 
down. 


CONCLUSION". 

The  determination  of  the  constitutional  cha- 
racter in  which  the  teeth  are  most  liable  to 
be  attacked  by  caries  is  an  object  worthy  of 
our  consideration. 

Extended  observation  shows  that  the  most 
opposite  extremes  appear  as  if  under  parallel 
influences  ;  that  teeth  apparently  well  developed 
in  an  individual  who  appears  to  be  healthy  will 
rapidly  decay,  while  in  another  they  will  remain 
sound. 

Similar  teeth  remain  unaffected  by  caries 
in  the  mouth  of  a  delicate  or  sickly  person, 
whereas,  again,  we  as  frequently  find  them 
decay. 

Nay,  more,  it  is  not  very  unfrequent  that 
we  find  teeth  that  we  know  to  be  defective  in 
their    organic    structure,    will    remain    free    from 
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caries ;  while  similar  teeth,  under  other  con- 
ditions, are  early  attacked  and  rapidly  decay. 

If  we  turn  our  attention  to  the  persons  in 
whom  the  teeth  decay  most  frequently  and 
generally,  we  shall  find  that  some  nations  are 
affected  while  others  are  not ;  that  some  families 
are  affected  while  others  are  not ;  that  some 
occupations  are  affected  while  others  are  not. 

The  early  loss  of  teeth  from  caries  among  the 
inhabitants  of  the  United  States  is  a  well-known 
fact,  while  among  the  aboriginal  tribes  the 
disease  is  unknown.  A  surgeon  in  one  of  the 
ships  on  the  Franklin  expedition  to  the  Arctic 
regions  informed  me  that  he  never  saw  a 
decayed  tooth  among  the  Esquimaux,  although 
he  made  his  observations  on  both  living  and  dead 
subjects.* 

In  some  families  we  see  teeth  in  the  same 
positions  decay  about  the  same  period  of  life; 
while  others,  apparently  not  more  perfect,  and 
under  the  same  apparent  conditions,  remain  per- 
manently sound. 

How  commonly  do  we  find  that  individuals 
who  have  passed  many  years  in  India  have  lost 
their  teeth  !  That  cooks  rapidly  lose  these  organs, 
is  a  circumstance  that  I  have  perceived  so  con- 


*  Mr.  Lord,  the  able  naturalist  attached  to  the  commission  sent  out 
to  establish  the  boundary  between  Canada  and  the  United  States  of 
North  America,  informed  me  that  he  has  occasionally  seen  decay  in  the 
teeth  of  the  Aborigines. 
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stantly  that  I  believe  it  to  be  a  fact,  as  strong 
as  is  possible  without  the  evidence  of  extended 
statistical  observation. 

We  are  accustomed  to  attribute  the  causes  of 
such  great  destruction  of  the  teeth  to  the  stomach. 
The  broth  of  the  cook  and  the  curry  of  the  Indian 
"have  disordered  the  stomach,  and  decayed  the 
teeth ; "  or  the  equally  conclusive  statement, 
"  that  the  great  and  sudden  variations  of  climate 
produce  the  same  result  in  North  America," — 
these  are  assertions  that  can  only  be  accepted  as 
evidence  of  our  ignorance  of  the  true  causes  of 
these  wholesale  phenomena. 

That  there  is  some  general  law  to  account  for 
these  conditions  is  certain ;  and  it  comes  within 
the  province  of  dental  physiologists  to  endeavour 
to  discover  it. 

I  do  not  believe  that  at  present  we  have 
sufficient  data  on  which  to  establish  that  law,  but 
it  may  not  be  without  advantageous  results  that 
an  hypothesis  may  be  suggested. 

The  liberation  of  superfluous  carbon  from  the 
system  appears  to  be  an  essential  condition  of 
healthy  economy  of  animal  life,  no  matter  whether 
it  be  performed  by  the  aid  of  the  Imigs  or  gills, 
the  surface  of  the  skin,  or  through  the  secretion 
of  bile. 

Now,  it  is  a  remarkable  fact,  exhibited  in  the 
animal  kingdom,  that  the  relation  of  the  liver  to 
the  respiratory  organs  is  inversely  proportioned 
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to  each  other.  Whether  we  observe  the  first 
development  in  the  lowest  scale  of  the  animal 
kingdom,  or  that  of  the  embryo  of  the  higher 
grades,  we  shall  find  that  the  liver  is  the  first 
organ  of  the  two  which  is  formed. 

We  may  therefore  infer  that,  whatever  circum- 
stance may  interfere  with  the  power  of  either  of 
these  organs  in  their  due  performance  of  their 
legitimate  functions,  must,  by  precluding  the 
removal  of  the  due  proportion  of  carbon  from 
the  system,  admit  of  its  remaining  in  undue 
quantities  in  the  fluids  of  the  body.  The  serum 
is  capable  of  holding  in  solution  a  considerable 
quantity ;  and  since  this  plays  an  active  part  in 
dental  caries,  I  think  we  may  infer  that  those 
diseases  in  which  the  exhalation  of  carbonic  acid 
is  below  the  normal  condition,  are  just  those  in 
which  we  should  expect  to  find  the  teeth  more 
liable  to  decay.* 

The  secretion  of  bile  bears  an  equally  im- 
portant relation,  in  the  removal  of  superfluous 
carbon.  Damarcay  has  shown  that  cholic  acid 
contains  nearly  sixty-three  per  cent,  of  carbon. 

We  must  therefore  believe  that,  should  any 
interference  arrest  the  secretion  of  this  fluid, 
the  surplus  carbon  must  remain  in  the  system, 

'"■  According  to  MM.  Harvier  and  St.  Leger,  the  exhalation  of 
carbonic  acid  diminishes  in  phthisis,  variola,  measles,  erysipelas,  roseola, 
scarlatina,  erythema,  dysentery,  chronic  diarrhoea,  typhoid  fever,  as 
well  as  during  the  suppurative  process. — Bequerel  &Rodieii,  "Path, 
Chemistry,"  p.  418. 
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and   be  taken  up  in   undue   proportions  in  the 
blood. 

It  is  through  this  means  I  think  we  may  trace 
the  cause  of  extensive  caries  in  the  mouths  of 
persons  long  resident  in  the  tropics,  as  well  as 
most  other  parallel  conditions. 


APPENDIX. 


CASE  I. — ABSCESS  IN  DENTINE. — -J?.  89. 

Mr.  P.  consulted  me^  by  the  advice  of  his  surgeon, 
relative  to  a  discharge  that  poured  out  from  the  antrum. 
The  discharge  filled  his  throat  when  lying  down,  and 
dropped  from  his  nose  when  in  an  upright  position. 

The  first  molar  tooth  was  apparently  sound  and  firm 
in  the  socket ;  but  since  the  second  bicuspid  had  been 
lost,  it  was  proposed  to  extract  the  first  molar,  in  order, 
if  required,  to  make  an  opening  into  the  antrum  through 
one  of  the  alveoli. 

The  tooth,  which  was  very  firmly  planted  in  the  jaw, 
came  out  well,  except  the  extremity  of  one  of  the  fangs, 
which  remained  in  the  jaw. 

After  the  removal  of  the  tooth  the  disease  gradually 
subsided. 

Upon  making  a  section  of  the  tooth  (Fig.  32),  I  found 
that  the  pulp  cavity  was  wholly  decomposed  and  full  of 

pus,  the  true  source 
of  the  disease.  I 
also  remarked  upon 
the  side  of  the  pa- 
latal fang  a  small 
hole,  through 
which  not  being 
able  to  pass  a  fine 
wire  into  the  pulp  cavity,  I  concluded  must  be  the  result 
of  an  abscess  in  the  substance  of  the  dentine.  I  there- 
fore sawed  carefully  through  the  centre,  so  as  not  to 
interfere  with  the  characteristic  features  of  the  disease  : 
by  so  doing,  I  found  a  cavity  occupying  nearly  the  entire 
width  of  the  dentine,  from  the  pulp  centre  to  the  periphery 
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of  the  fang  (Fig.  'S2,  h  c),  having  no  connection  with 
the  central  cavity,  and  opening  externally  by  a  small 
oblong  orifice. 

It  is  the  removal  of  the  salts  from  this  cavity  that  I 
contend,  in  the  foregoing  paper,  must  have  been  performed 
by  a  solvent,  generated  or  existing  within  the  system ; 
and  if  so,  that  solvent,  whatever  it  may  have  been, 
would  have  the  same  power  to  remove  the  salts  from 
the  dentine,  under  conditions  that  are  not  of  a  more 
abnormal  character. 

CASE  II. — p.  62. 

The  specimen  here  alluded  to  is  that  of  a  tooth  that 
had  been  plugged  with  cadmium.  The  stopping,  after  a 
time,  fell  out,  the  tooth  pained,  and  was  extracted. 

Upon  splitting  open  the  tooth,  it  was  found  to  be 
deeply  stained  with  the  granular  contents  of  the  blood 
corpuscles,  except  that  portion  which  was  affected  by 
disease. 

The  decayed  portion  was  found  in  several  places  to  be 
deeply  stained  by  sulphuret  of  cadmium,  which  followed,  in 
its  passage  to  the  pulp,  the  line  of  the  tubuli,  and  which 
in  every  instance  more  or  less  actively  stimulated  the 
deposition  of  secondary  dentine. 

The  fact  that  the  tubuli  are  capable  of  being  injected 
by  a  material  external  to  the  tooth  has  suggested  the 
experiment  of  attempting  to  obtain  the  same  result  with 
a  material  more  suitable  for  the  purpose. 

With  this  object  in  view,  I  have  placed  a  layer  of 
chloride  of  lime  beneath  the  stopping,  choosing  only  cases 
of  extensive  softened  dentine  ;  but  I  have  been  recently 
making  the  attempt  with  a  solution  of  silica,  by  reducing 
it  to  a  gelatinous  condition,  and  in  that  state  inserting  it 
beneath  the  plug.  The  results  of  these  experiments  are 
yet  in  the  future,  but  I  am  strongly  persuaded  that  the 
treatment  is  good,  and  will  lead  to  satisfactory  results. 
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1.  Showing  opaque  stria3  coinciding  with  inequalities  on  the  surface  of 

the  enamel. 

2.  Showing  the  convergence,  at  point  «,   of  the  areolar  marking  or 

nodulated  dentine,  with  an  opaque  band  in  the  enamel.  This  is 
also  exemplified  in  Fig.  1. 

3.  Showing  an  apparent  arrest  or  change  in  the  development  of  the 

enamel,  the  points  of  alteration  being  marked  by  a  broad  opaque 
line  («),  consisting  of  a  mass  of  circular  nodules,  from  which  point 
the  direction  of  the  enamel  fibres  is  changed. 

4.  Showing  the  imperfectly-united  condition  of  the  extremities  of  the 

enamel  columns.     (Part  of  No.  1  more  highly  magnified.) 

5.  Showing  fissures  between  the  fibres  of  enamel  at  the  base  of  the 

tissue. 

6.  Also  showing  the  tendency  of  the   enamel  columns  to  pass   to 

the  surface  in  a  spiral  direction. 

7.  Transition  enamel  cells,  showing  the  mode  by  which  they  increase 

during  development  as  they  approach  the  external  surface  of  the 
structure.     (From  a  young  monkey.) 

8.  Commencement  of  the  deposition  of  enamel  on  dentine.     (From  a 

calf  at  birth.) 

9.  Tooth  of  fossil  crocodile  (Marmorosaurus).     After  Owen. 

10.  Showing  the  plan  of  the  arrangement  of  the  lime  within  the  walls 

of  the  enamel  column.     Horizontal  section. 
\0a.  Ditto,  vertical  section. 

11.  Destruction  of  enamel  by  caries. 

12.  Showing  the  tendency  of  the  enamel  to  be  less  perfect  the  nearer 

to  the  cementum.     (From  the  tooth  of  an  elephant.) 

13.  Showing  the    development   of    cementum   between,    and   to   the 

obliteration  of,  enamel  in  human  teeth. 

14.  Enamel  having    a    deep   fissure    filled    up   by  noncorpusculated 

cementum. 

15.  Cementum  of  Fig.  14  more  highly  magnified. 

16.  Section  of  a  decayed  tooth  that  had  been  filled  with  cadmium,  in 

which  secondary  dentine  is  developed. 

17.  Same,  seen  by  the  assistance  of  a  two-thirds  of  an  inch  power, 

drawn  by  the  aid  of  a  camera. 
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18.  Same,  one-fifth  do. 

19.  Section  of   n   tooth,  showing  nodular   dentine  in  the  midst   of 

secondary  dentine  (seen  by  transmitted  light). 

20.  Second  specimen  from  the  same  tooth  (seen  by  opaque  light). 

21.  Molar  tooth,   showing  the   membrane  between  the  dentine  and 

enamel  (dissected  out). 

22.  Shows  structure  of  the  same. 

23.  Section  of  decayed  tooth,  showing  the  defined   boundary  of  the 

disease  to  be  parallel  with  the  direction  of  the  tubuli. 

24.  Sections  of  decayed  enamel,  showing  the  tendency  of  its  decom- 

position to  proceed  more  rapidly  from  the  base  outwards  than 
from  without  inwards. 

25.  Section  of  a  tooth,  showing  the  same  as  last,  from  a  specimen  that 

had  been  plugged  with  gold  seventeen  years,     a  a,  line  of  limit 
to  disease. 

26.  Section  of  a  block  of  walrus  dentine,  that  had  been  in  the  mouth 

eighteen  months :  a,  showing  the  transparent  margin,  antici- 
pating caries. 

27.  Section  of  caries,  showing  the  increased  diameter  of  the  dentinal 

tubuli. 

28.  Same,  more  highly  magniOed. 

29.  Section  of  normal  dentine  from  same  tooth  as  two  last. 

30.  Transverse  section  of  caries,  showing  the  spaces  from  which  the 

tubuli  have  been  removed. 

31.  Section  of  caries,  sliowing  the  obliteration  of  the  tubuli  and  the 

increased  visibility  of  the  areolar  structure  of  the  dentine. 

32.  A  tooth  with  an  abscess  in  the  dentine.    ^,  c,  two  surfaces  of  the 

bisected  fang. 
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GENERAL  MONTHLY  MEETING. 

Monday,  March  7,  1864. 
EDWIN  SUANDEHS,  Esq.,  Phesident,  in  the  Chair. 


The  following  Gentlemen  were  proposed  for  the  Membership  of  the 
Society : — 

Mr.  T.  F.  Austin. 

Mr.  F.  McClean,  Jun.,  L.F.P. 

Mr.  E.  H.  King,  L.D.S. 

The  following  Donations  were  made  to  the  Society : — 

By  Mr.  Saunders,  three  Models  showing  irregularity  in  the  incisor 
teeth. 

By  Mr.  Harrison,  two  Models  of  a  very  striking  and  interesting 
case  of  irregularity,  in  which  a  projecting  incisor  had  been  brought  in 
f  of  an  inch,  together  with  the  apparatus  by  which  it  had  been  accom- 
plished. 

By  Mr.  Parkes,  a  Model,  showing  retarded  development  of  some  of 
the  incisor  teeth. 

By  Mr.  Fox  (of  Gloucester),  a  Large  Canine  Tooth. 


GENERAL  MONTHLY  MEETING. 

Monday^  April  4,  1864. 
EDWIN  SAUNDERS,  Esq.,  President,  in  the  Chair. 


The  following  Gentlemen  were  duly  elected  Members  of  the 
Society : — 

Mr.  Edward  Moore,  Thames  Street,  Windsor. 

Mr.  Erank  Petty,  L.D  S,,  Southampton. 

Mr.  Carl  Tellander,  Stockholm  (Corresponding). 

The  following  Gentlemen  were  proposed  for  the  Membership  of  the 
Society : — 

Mr.  T.  W.  G.  Palmer,  L.D.S. 
Mr.  Browne  Mason,  L.D.S. 

The  following  Donations  were  made  to  the  Society  : — 

By  Mr.  Harrison,  a  Model  of  a  Contracted  Jaw. 

By  Mr.  Parkinson  of  Brighton,  Upper  Bicuspid  Tooth,  with  portion 
of  root  of  adjoining  bicuspid,  united  by  bony  union. 

By  Mr.  Vasey,  a  Eractured  Tooth. 

By  Mr.  Statham,  United  incisor  Teeth. 

By  Mr.  Yidler,  Models  of  a  case  of  irregularity. 

By  Mr.  Campbell,  of  Dundee,  Specimens  of  Mineral  Teeth,  with 
headed  pins,  and  pliers  for  forming  the  heads. 

The  Secretary  read  the  following  paper  by  H.  Kyan,  Esq. 


On  the  Extraction  of  Teeth  and  Boots  as  a  prepara- 
tion to  the  Introduction  of  Artificial  Substitutes. 

It  will  perhaps  be  acknowledged  that  the  sub- 
ject which  heads  this  paper  is  a  very  interesting 
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one  to  us,  inasmuch  as  we  are  called  upon  to 
carry  out  in  daily  practice  whatever  particular 
views  we  may  entertain  with  respect  to  it. 

At  first  sight,  indeed,  it  might  appear  that 
there  could  be  little  room  for  question  on  a  matter 
where  the  treatment  which  in  each  instance  was 
demanded,  would  be  obvious  and  at  once  suggest 
itself. 

On  reflection,  however,  it  will  be  admitted  that 
very  opposite  courses  are  pursued  by  different 
practitioners  in  cases  resembling  each  other,  if 
not  actually  identical,  with  such  success,  moreover, 
on  each  occasion,  as  to  satisfy  the  operator  of 
the  correctness  of  his  views. 

Besides  what  may  be  termed  the  scientific 
view  of  the  subject,  there  are  other  considera- 
tions which  may  influence  the  judgment  of  the 
operator. 

For  example,  patients  may  be  regardless  of 
expense,  or  the  reverse ;  but  no  consideration  of 
this  nature  can  affect  the  purely  scientific  reasons 
for  adopting  or  rejecting  any  particular  course  of 
treatment,  and  it  is  to  such  scientific  grounds 
alone  that  the  writer  in  the  followino^  observations 
proposes  to  confine  himself. 

With  regard  to  extracting  teeth,  as  a  prepara- 
tory step  to  the  introduction  of  artificial  substi- 
tutes, there  are  probably  few  of  us  who  have  not 
formed  a  decided  opmion  either  favourable  to  that 
course  or  the  reverse. 
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Now  it  is  difficult  to  believe,  where  two  modes 
are  open  to  the  dental  surgeon  for  tlie  treatment 
of  a  single  case,  that  both  can  be  equally  good, 
and  impossible  that  both  can  be  the  better,  such 
as  they  are  each  doubtless  regarded  by  their 
respective  advocates. 

It  is  with  the  view  of  eliciting  on  this  import- 
ant question,  the  opinions  of  so  experienced  a 
body  of  practitioners  as  are  here  assembled,  that 
this  paper  has  been  written. 

The  author  regrets  his  inability  to  follow  up  the 
subject  as  it  deserves,  and  in  the  manner  in  which 
it  would  doubtless  have  been  treated  by  abler 
hands. 

Teeth  which  are  loose,  misplaced,  or  extensively 
decayed,  would  no  doubt  experience  the  same 
treatment  at  the  hands  of  all  practitioners;  but  in 
the  case  of  a  solitary  tooth,  which  to  all  appear- 
ance is  perfectly  healthy,  a  different  result  may  be 
expected. 

To  take,  for  example,  a  case  in  which  a  canine 
tooth  is  the  sole  remaining  occupant  of  the  lower 
jaw,  and  against  the  retention  of  which  nothing 
can  be  urged  except  that  it  is  a  solitary  tooth,  two 
courses  are  at  the  option  of  the  dentist — namely, 
either  to  permit  it  to  remain,  or  to  extract  it. 

A.,  let  us  say,  will  advocate  its  retention,  and 
that  for  the  following  reasons  : — 

1st.  It  is  a  natural  organ,  and  consequently 
superior  to  any  artificial  substitute. 
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2nd.  If  retained,  a  painful  operation  will  be 

avoided. 
3rd.  No  time  will  be  required  for  the  absorp- 
tion  of  the   alveolar  process   before   the 
model  can  be  taken. 
4th.  It  will  serve  as  a  stay  or  support  to  the 
framework  carrying  the  artificial  teeth  in 
the  same  jaw. 
On  the  other  hand,  B.  will  advocate  its    re- 
moval : — 

1st.    Because   it  is   an  impediment   to   the 
obtainment  of  a  perfect  model  of  the  jaw. 
2nd.  It  would  be  all  but  certain  to  mar  the 

uniformity  of  the  teeth. 
3rd.  It  would  continue  to  rise  conformably 
to  the  law  which  regulates  the  antagonism 
of  natural  teeth,  which  law  would  not  of 
course  apply  to  the  artificial  ones  on  either 
side  of  it,  and  these,  moreover,  would  sink ; 
causes  combining  to  produce  unevenness  in 
the  line  of  surfaces. 
4th.  Because,  however  healthy  it  might  at 
present   be,    there   is   no   guarantee   that 
disease  would  not  attack  some  of  its  tis- 
sues at  a  future  time. 
If  all  trace  of  the  alveolar  ridge  had  disap- 
peared, A,''s  treatment  would  undoubtedly  be  the 
best,  and  that  for  his  4th  reason ;  namely,  because 
it  would  serve   as  a  support  to  the   framework 
carrying  the  artificial  teeth  in  the  same  jaw. 
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On  the  otlier  hand,  should  disease  be  present 
in  the  root  of  the  tooth,  B.'^s  treatment  would 
clearly  be  the  correct  one. 

In  determining  which  course  is  fittest  to  pursue, 
much  must  depend  upon  the  condition  of  the 
tooth  and  gums ;  nevertheless,  it  will  no  doubt  be 
felt  by  all,  that  we  individually  entertain  a  bias 
in  favour  of  one  or  other  mode  of  treatment  as  a 
jorinci^ple. 

Of  those  who  advocate  the  retention  of  teeth 
in  cases  of  this  kind,  there  are  many  who  do  so, 
and  yet  do  not  in  the  slightest  degree  identify 
themselves  with  the  individuals  whose  motto  is, 
"  no  teeth  or  roots  extracted,  or  any  painful  opera- 
tion performed  whatever."  Of  this  promise,  we  all 
know  the  utter  worthlessness,  and  we  likewise 
know  the  injurious  effect  it  has  on  the  minds  of 
certain  of  our  patients,  who  are  by  it  led  to  expect 
to  find  in  the  services  of  a  dentist  those  actually 
of  a  magician. 

The  public  have  in  a  great  measure  been  edu- 
cated to  the  belief  that  of  all  the  impossibilities 
promised  to  them,  they  have  a  right  to  expect  the 
fulfilment,  and  it  is  only  by  degrees  that  they  can 
be  disabused  of  their  error. 

The  difficulty  which,  as  already  pointed  out, 
exists  in  the  case  of  a  solitary  tooth,  is  of  course 
increased  when  there  are  more  than  one,  and  is 
yet  further  enhanced  when,  in  addition  to  teeth, 
there  are  roots  remaining. 
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To  the  reasons  advanced  in  favour  of  the  reten- 
tion of  soHtary  teeth,  may  be  added,  as  regards 
roots : — 

1st.  That  when  in  the  month,  they  retard 
the  process  of  absorption  of  the  alveoli, 
and  thus  preserve  the  contour  of  the  face. 
2nd.  They  are  capable  of  enduring  a  greater 
amount  of  pressure  than  could  be  borne 
by  the  gums  alone. 
The  reasons  in  favour  of  their  extraction,  how- 
ever,  outweigh  the  objections  to   their    removal 
so  much,  that  it  is,  perhaps,  hardly  necessary  to 
enumerate  them.     They  are,  however,  the  follow- 
ing :— 

1st.  The   presence   of  roots   in  the   mouth 

almost  invariably  impairs  the  breath. 
2nd.  They  cannot  as  a  rule  be  subjected  to 

pressure  without  occasioning  disease. 
3rd.  As  it  is  next  to  impossible  that  the  roots 
of  all  the  teeth  should  be  present,  intervals 
occin*  of  yielding  gums  :  thus  a  uniformly 
resisting  surface  is  wanting,  and  unsteadi- 
ness of  the  artificial  plate  is  the  result. 
There  are,  however,  certain  cases  where  the 
desirability  of  the  retention  of  roots  (where  prac- 
ticable)   will   be   generally    recognised ;    namely, 
where  a  single  upper   central   incisor   has   been 
broken  ofi*,  or  reduced  by  decay  to  the  level  of  the 
gums. 

The  extraction  of  the  root  under  such  circum- 
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stances  would  ultimately  produce  inequalities  in 
the  margin  of  the  gums. 

That  which  may  be  undoubtedly  the  best  course, 
cannot,  however,  always  be  adopted,  as  patients 
sometimes  object  to  the  treatment  proposed  to 
them,  and  insist  on  the  carrying  out  of  views  of 
their  own.  Again,  there  are  instances  where  they 
most  injudiciously  stave  off  the  replacement  of 
their  lost  teeth  as  long  as  possible,  and  seek  the 
assistance  of  the  dentist  only  when  driven  to  do 
so  by  such  an  event  as  an  approaching  marriage, 
or  when  on  the  eve  of  a  departure  from  this  coun- 
try to  one  where  professional  aid  is  inaccessible, 
or  nearly  so.  Then  at  least  they  feel  it  necessary 
to  have  their  teeth  put  in  order,  and  this  has  often 
to  be  accomplished  in  the  shortest  possible  time, 
and  not  unfrequently  under  the  most  unfavourable 
circumstances. 

Another  point  upon  which  opinions  vary  is  as 
to  the  length  of  time  which  ought  to  elapse  after 
the  extraction  of  teeth  before  the  introduction  of 
artificial  substitutes,  whether  temporary  sets  or 
otherwise. 

It  is  perhaps  no  more  than  may  be  safely  af- 
firmed, that  six  months  is  not  too  long  a  period 
to  allow  to  elapse  (where  any  considerable  number 
of  teeth  or  roots  have  been  removed),  before  what 
may  be  regarded  as  the  permanent  set  are  intro- 
duced, and  a  fortnight,  before  those  which  have 
been  styled  temporary  sets,  should  be  inserted. 
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Amongst  the  models  on  the  table  are  those  of 
the  upper  and  lower  jaws  of  a  youth,  aged  16, 
from  which  all  the  teeth  and  roots  have  been 
extracted. 

The  teeth  so  extracted  are  likewise  here,  and  it 
will  be  seen  that,  with  very  few  exceptions,  they 
are  hopelessly  decayed. 

We  have  here  three  points  open  for  our  con- 
sideration : — 

1st.  As  to  the  probable  condition  which  the 
mouth  in  this  or  similar  cases  will  assume 
in  after-life,  or  advanced  age. 
2nd.  How  far  the  obliteration  of  the  alveolar 
ridge  (with  which  we  sometimes  meet)  is 
due  to  natural  absorption  consequent  on 
the  removal  of  teeth,  or  is  the  result  of 
disease. 
3rd.  How  far  it  may  be  desirable  to  operate 
extensively  at  so  early  an  age. 
It  remains  now  for  the  writer  briefly  to  state 
what  are  his  own  views  on  the  subject  of  this 
paper.     As  far  as  his  experience  goes,  it  has  led 
him  to  adopt,  by  preference,  the  line  of  action 
attributed   to    B.,  and  to   extract   all  teeth  and 
roots  which  are  liable,  even  remotely,  to  occasion 
future  trouble. 

Occasionally,  however,  in  conformity  with  the 
wishes  of  some  of  his  patients,  he  has  indeed 
been  induced  to  adopt  what  may  be  termed  half- 
measures,  and  to  leave  standing  teeth  which,  in 
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his  opinion,  it  would   have  been  better  to  have 
removed. 

When  extracting  many  teeth  as  a  preparation 
for  the  introduction  of  artificial  substitutes,  it  has 
been  his  practice,  when  chloroform  is  not  admini- 
stered to  take  out  all  teeth,  and  roots,  the  extrac- 
tion of  which  can  be  accomplished  without  much 
difficulty,  and  to  permit  those  which  it  would  be 
very  painful  to  remove,  to  remain  in  the  mouth 
until  such  time  as  the  absorption  of  the  alveoli 
may  have  facilitated  the  subsequent  operations,  by 
occasioning  the  stumps  to  approach  the  surface 
of  the  gums. 

Where  chloroform  is  employed,  however,  the 
operation  is  usually  completed  by  him  at  one 
sitting. 

As  soon  as  the  gums  will  bear  the  pressure  of 
the  finger,  which  he  has  generally  found  to  be 
the  case  within  a  fortnight,  a  model  is  taken, 
and  a  temporary  set  is  adapted  to  the  mouth. 
The  elevations  in  the  concave  surface  of  the  arti- 
ficial palate  which  correspond  with  the  depres- 
sions or  cavities  in  the  gums  occasioned  by  the 
removal  of  the  teeth,  are  cut  away  to  prevent  the 
perpetuation  of  such  depressions.  [It  may  be  re- 
membered that  this  precautionary  measure  has 
been  suggested  in  one  of  the  papers  read  before 
the  Society.] 

After  the  lapse  of  three  or  four  months,  or 
sooner,  indeed  when  a  change  has  taken  place  in 
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the  alveolar  ridge,  rendering  it  difficult  to  retain 
the  temporary  piece  with  comfort  in  the  mouth,  a 
second  model  is  taken,  and  the  temporary  teeth 
are  remodelled  and  again  inserted  for  a  further 
period  of  two  months. 

At  the  end  of  that  time,  the  mouth  is  usually 
in  a  condition  fit  to  receive  the  artificial  teeth, 
which  are  intended  to  serve  as  a  permanent  set. 

The  writer  regrets  that  he  did  not  at  an  earlier 
period  contemplate  submitting  to  the  Society  an 
exposition  of  his  views- on  this  subject,  as  in  that 
case  he  would  have  preserved  many  of  the  tem- 
porary sets  so  used  by  him,  instead  of  permitting 
them  to  be  broken  up.  He  would  thus  have  been 
enabled  to  place  upon  the  table  more  ample  illus- 
trations of  his  practice  than  are  here  produced. 

Such,  however,  as  he  has  been  able  to  find,  he 
preferably  lays  before  the  meeting,  to  any  manu- 
factured for  the  present  occasion,  which,  if  more 
elegant  in  appearance,  would  labour  under  the  dis- 
advantage of  never  having  been  tested  by  actual 
use.  With  this  apology  he  begs  leave  to  con- 
clude this  paper,  and  he  will  experience  much 
pleasure  if  it  should  appear  that  the  course  he 
pursues  in  the  treatment  of  the  subject  he  has 
touched  upon,  coincides  with  that  of  the  majority 
of  those  present. 


GENERAL  MONTHLY   MEETING. 

Monday,  May  2,  1864. 
EDWIN  SAUNDERS,  Esq.,  President,  in  the  Chair. 


The  following  Gentlemen  were  duly  elected  Members  of  the 
Society : — 

Mr.  Thomas  F.  Austin,  72,  Rodney  Street,  Liverpool. 
Mr.  HoLBOROw  King,  M.R.C.S.,  and  L.D.S.,  52,  Welbeck 

Street,  London. 

and 
Mr.  Francis  McLean,  L.F.P.S.,  10,  St.  Stephen's  Green 

North,  Dublin. 

The  following  Donations  were  made  to  the  Society : 

By  Mr.  Ibbetson.  The  model  of  an  upper  jaw  of  a  child,  12  years 
of  age,  with  supplemental  lateral  incisor. 

Mr.  Cartwrigiit.  The  model  of  the  upper  jaw,  with  the  lateral 
iucisor  thrust  forward  by  the  canine  growing  behind. 

Mr.  C.  J.  Fox.  The  model  of  the  upper  jaw  of  a  gentleman,  aged 
34,  with  the  left  pre-molar.  The  permanent  bicuspid  came  through 
three  weeks  after  the  natural  loss  of  the  temporary  tooth. 

Mr.  Ash.  Two  Walrus's  tusks,  one  very  small,  the  other  showing 
a  curious  specimen  of  disease. 

Mr.  John  Finnie.     An  interesting  case  of  supernumerary  teeth. 

Mr.  Bennett.    Two  teeth  of  unusual  size. 
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Mr.  Cartwrtght  read  the  following  Paper : — 

Reflections  on  the  Cause  and  Treatment  of  some 
Forms  of  Irregularity. 

Irregularity  in  tlie  position  of  teeth  in  the 
human  subject  is  the  result  of  a  departure  from 
the  normal  type,  in  a  greater  or  less  degree,  as 
regards  the  form  and  capacities  of  the  jaws.  The 
teeth  are  always  normal  as  to  size — that  is  to 
say — there  is  no  evidence  of  teeth  having  at  all 
degenerated  in  external  forms  and  general  pro- 
portions, when  compared  with  old,  and  even  teeth 
of  considerable  antiquity ;  but  the  old  sculls 
which  are  brought  to  light,  and  oftentimes  in 
some  numbers,  generally  exhibit  full  capacity  in 
the  maxillge.  It  may,  therefore,  be  fairly  assumed 
that  Irregularity — although  expressed  by — does 
not  depend  so  much  upon  the  teeth,  as  it  does 
upon  absence  of  proportionate  development  in 
the  maxillae,  and  consequently  want  of  space  in 
the  bones  of  the  jaws  may  be  defined  as  the  true 
cause  of  Irregularity  in  the  position  of  the  teeth 
in  the  majority  of  instances.  I^ow,  by  what  legi- 
timate line  of  reasoning  can  we  arrive  at  the 
nearest  approach  to  a  satisfactory  explanation  of 
this  want  of  capacity  in  the  jaws  of  peoples  of 
certain  communities  ? 

Experience  teaches  us  that  it  is  a  common 
phase — not  only  among  ourselves — but  in  Europe 
generally,  and  also  in  the  mixed  European  popu- 
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lations  of  our  Colonies,  as  also  in  those  extensive 
portions  of  the  American  continent,  peopled  by 
immigrants  from  many  European  countries,  and 
by  the  hereditary  increase  of  original  and  peri- 
odical European  settlers  extending  over  a  series 
of  years ;  and  comparative  experience  shows  us, 
that  it  is  uncommon  among  many,  if  not  most 
aboriginal  peoples  and  tribes,  and  also  the  in- 
habitants of  particular  districts  and  localities — 
take  Aborigines  generally.  North  American  Indians, 
Africans,  Caffres  included,  and  Asiatics.  Nor  is 
it  common  among  other  races  or  communities 
which  inhabit  the  North  and  Norm-east  of 
Europe. 

In  old  British  sculls,  the  maxillary  arches  are 
found  to  be  generally  well  developed,  and  the 
teeth  regular.  To  this  opinion  I  have  the  sanction 
of  Dr.  Thurnum,  who  is  part  editor  of  the  Crania 
Britannica,  and  he  states,  that  the  skulls  of  the 
south  do  not  differ  in  this  i^espect  from  those  of 
the  north  of  this  island.  Irregularity,  too,  is  by 
no  means  constant  in  the  present  day,  in  some 
districts  and  counties  of  the  United  Kingdom — 
take  the  counties  in  the  north — Lancashire,  York- 
shire, Durham,  Northumberland,  Cumberland, 
and  also  in  the  Midland  and  Western  counties. 
I  except  the  upper  classes  of  society  ;  and  among 
the  Irish  and  Scotch  there  is  generally  immunity 
from  Irregularity. 

Irregularity  is  common  in  most  liighly  civihzed 

I  2 
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communities,  and  especially  so  among  tlie  upper 
and  middle  classes,  and  it  is  more  constant  among 
the  inhabitants  of  towns  than  it  is  among  the 
inhabitants  of  agricultural  districts.  The  normal 
types  of  the  jaws  are  the  round  and  the  parabolic; 
the  abnormal,  the  elliptic  in  various  degrees  of 
modified  growth,  the  contracted,  the  dispropor- 
tionately large,  and  the  angular. 

JSTow,  it  appears  to  me  to  be  a  question  of 
much  interest  and  importance  to  consider, 
whether  the  form  and  size  of  the  jaws  in  civilized 
communities,  in  some  instances,  may  not  be  ac- 
counted for,  as  resulting  in  a  process  of  breed- 
ing. We  know  that  with  animals  and  birds  what 
is  called  high  breeding  is  arrived  at  and  main- 
tained by  the  constant  selection  of  birds  and 
animals  possessing  particular  points  and  charac- 
teristics ;  and  Mr.  Darwin  has  shown,  and  Mr. 
Huxley  and  others  have  added  the  weight  of  his 
and  their  sanctions  to  the  truth  of  Mr.  Darwin's 
facts,  that  with  birds — take  the  pigeon,  as  he  has, 
as  an  example — by  selective  breeding,  the  bones  as 
well  as  the  plumage  become  altered,  and  changed 
from  the  original  type. 

In  small  islands,  where  society  especially  of  a 
certain  class  is  limited,  breeding  in  and  in,  as  it 
is  termed,  is,  from  circumstances,  a  necessity  if 
not  a  natural  result,  and  physical  and  propor- 
tionate deterioration  is  a  recognised  consequence. 

Thus  we  may  reasonably  argue,  that  small  jaws 
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may  be  characteristic  of  breed  in  certain  con- 
ditions of  life,  or  may  express  symptoms  of  dete- 
riorated growth,  under  some  circumstances  of 
society.  And  whether  it  be  high  breeding,  or  close 
breeding  (I  mean  where  marriages  of  near  con- 
sanguinity occur  and  recur),  diminished  capacity 
in  the  jaws  is  generally  a  prominent  feature,  and 
Irregularity  of  the  teeth  a  common  phase. 

What  constitutes  high  breeding  ?  Is  it  not 
selective  breeding  confined  principally  to  a  par- 
ticular class  or  classes — take  the  aristocracy  and 
families  who  date  their  names  and  descent  from 
antiquity,  who,  as  a  rule,  intermarry  among  them- 
selves from  political  or  family  reasons,  and  to  a 
more  modified  extent,  to  other  classes  of  the 
community  in  the  Human  Kingdom, — modified 
because  they  represent  much  greater  numbers — 
and  I  take  it  that  we  find  as  a  result  of  that  selec- 
tive breeding,  peculiarities  of  form  and  organization 
not  differing  from  what  we  find  to  be  the  case 
with  high  breeding  among  animals,  and  which  is 
maintained  by  the  constant  and  careful  selection 
of  animals  possessing  particular  points  and  cha- 
racteristics. Take  the  horse  and  the  ox,  and 
consider  the  points  which  make  up  a  thorough- 
bred animal :  the  small  head  and  ears,  the  thin 
legs,  small  fetlocks  and  feet,  the  necks,  and 
bodies  finely  and  symmetrically  proportioned, 
and  then  the  narrowness  and  comparative  small- 
ness  of  the  maxilla?. 
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Now  let  us  compare  two  types  of  human  beings 
represented  by  the  upper  class  in  the  one  case, 
and  in  the  other  a  large  class,  out  of  which  the 
prize-fighter  furnishes  an  apt  example.  In  the 
first  we  find  as  a  rule  finely  formed  and  delicate 
features,  oval  face,  thin  aquiline  nose,  or  if  not 
aquiline,  a  well-modelled  one ;  thin  or  well- 
shaped  lips,  and  small  oral  orifice,  high  and 
capacious  forehead  and  well-pronounced  chin ; 
ears  small  and  neck  long ;  the  ankles,  wrists,  feet 
and  hands  small ;  with  an  expression  in  which  the 
intellectual  predominates  over  the  animal.  How 
diametrically  opposite  are  the  characteristics  of 
the  other,  in  which  the  low  and  narrow  forehead, 
broad  nose,  thick  lips,  wide  mouth,  heavy  lower 
jaw,  prominent  occipital  protuberance,  short  thick 
neck,  large  ears,  thick  wrists  and  ankles,  and 
large  feet  and  hands,  proclaim  the  ascendency  of 
the  animal  qualities  of  our  nature  over  the  refined 
and  intellectual. 

On  examining  the  jaws  of  these  two  types  of 
human  beings,  we  find  a  correspondence  with  the 
general  characteristics  of  each ;  elliptic  slightly 
flattened  in  front,  narrow  from  side  to  side,  the 
upper  incisor  teeth  biting  well,  often  considerably 
over  the  lower,  the  teeth,  if  regular,  deficient  in 
number,  and  if  normal  as  to  number,  more  or  less 
irregular,  in  the  first  example  ;  in  the  other,  round, 
boldly  developed  maxillary  arches,  regular  teeth, 
with  slightly  overlapping  u|)per  incisors  ;   or  an 
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edge-to-edge  bite,  and  at  times,  a  more  or  less 
prominent  under  jaw. 

These  selections  offer  two  extreme  examples, 
but  they  fairly  represent  the  characteristics  of  two 
classes  of  civilized  beings,  occupying  positions 
widely  different  in  the  social  scale,  and  differing 
as  widely  in  their  physical  organization  and 
intellectual  capacities ;  and  that  difference  is 
maintained  in  the  relative  form  and  size  of  the 
respective  maxillaa. 

Besides  these  two '  opposite  types,  there  are 
many  varieties  which  exhibit  forms  of  Irregularity 
which  admit  of  distinct  classification — varieties 
which  occur  in  all  grades  of  society,  but  some  of 
which  are  more  constant  in  the  middle  and  upper 
classes.  These  varieties  embrace  those  forms  of 
jaws  which  are  transmitted  or  hereditary ;  those 
which  result  in  congenital  malformation  ;  and 
those  peculiar  forms  in  which  is  shewn  an  excess 
or  deficiency  of  the  whole  or  portions  of  the 
maxillary  arches  (want  of  balance  between  ab- 
sorption and  reproduction);  and  finally  the  con- 
sequence of  those  abnormal  forms,  the  mal-position 
and  mal- arrangement  of  certain  teeth. 

Thus,  a  not  uncommon  type  of  Irregularity 
consists  in  an  midue  prominence  of  the  anterior 
and  incisive  aspect  of  the  superior  maxilk^,  with 
much  projection  of  the  teeth,  and  this  form  is 
not  usually  accompanied  by  contraction  of  the 
sides  of  the  maxilla>.     The  lower  jaw,  sometimes 
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in  these  cases  is,  in  the  form  of  its  anterior 
aspects,  the  reverse  of  the  upper,  being  flattened, 
whilst  the  teeth  inchne  into  the  mouth  (Fig.  1)  ; 


Fig.  1. 

but  this  latter  condition  is  neither  an  example  of 
hereditary  nor  congenital  fault ;  it  being  usually 
the  result  of  a  bad  habit  of  thumb -sucking ; 
the  knuckle  being  pressed  against  the  lower 
teeth,  whilst  the  inside  of  the  upper  part  of  the 
thumb  is  brought  against  the  backs  of  the  upper 
teeth,  acting  thereby  the  part  of  a  double  lever. 

Since  writing  this,  my  attention  has  been  drawn 
to  a  paper  of  Mr.  Ballard's,  and  which  is  published 
in  the  third  volume  of  the  "  Medico- Chirurgical  " 
proceedings.  In  it  the  prominent  upper  jaw  is 
accounted  for,  by  the  habit  of  placing  portions  of 
the  hand  in  the  mouth  for  the  purpose  of  sucking 
it,  when  the  bones  are  soft  and  easily  yield  to 
pressure ;  he  also  says,  that  the  lower  jaw  is 
sometimes  drawn  forward  in  advance  of  the  upper 
constituting   the    deformity.      Mr.    Ballard   has 
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kindly  placed  some  models  at  mj  service  this 
evening,  illustrating  these  facts  ;  and  he  himself 
has  favoured  us  with  his  presence,  and  this  after- 
noon I  have  had  an  interesting  conversation  with 
him.  In  his  work,  too,  on  "  A  New  and  Rational 
Explanation  of  the  Diseases  Peculiar  to  Infants 
and  Mothers,"  published  in  1860,  he  states  that 
''  all  those  persons  whose  upper  jaws  are  arched 
so  prominently  forward  have  sucked  their  thumbs 
when  infants,"  and  in  a  note  refers  to  a  drawing 
by  Mr.  Vasey,  of  a  case  of  a  projecting  upper 
jaw  of  a  child  who  was  in  the  habit  of  sucking 
her  thumb.  I  have  traced  some  inverted  cases  of 
upper  jaws  and  front  teeth,  and  inverted  lower 
front  teeth,  and  arched  aspects  of  lower  jaws,  to 
thumb -sucking ;  but  many  cases  I  have  met  with 
which  I  have  not  been  able  to  attribute  to  such  a 
cause,  the  parents  having  distinctly  stated  that 
no  such  habit  had  been  encouraged  or  allowed. 

In  most  of  such  cases  of  projecting  upper  jaws 
and  teeth,  the  lower  maxillao  are  normal  as  to 
size,  but  a  peculiarity  exists,  connected  with  the 
growth  of  the  alveoli  and  the  eruption  of  the 
teeth  of  the  sides  and  back  of  the  mouth.  The 
upper  jaw  presents  an  excess  of  alveolar  develop- 
ment, presenting  with  the  teeth  a  convex  masti- 
cating border,  whilst  the  lower  presents  a  concave 
surface,  into  which  the  upper  closely  fits  ;  often 
accompanying  these  conditions  is  a  deep  alveolus  in 
front,  containing  long  incisors  and  canines,  which. 
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when  the  mouth  is  closed,  bite,  more  or  less,  far 
back  on  to,  and  even  into  the  anterior  part  of  the 
palate,  or  high  up  at  the  backs  of  the  projecting 
incisors,  thrusting  them  more  forward,  or  prevent- 
ing their  being  forced  back :  in  all  these  cases,  the 
teeth  rest  in  a  most  unsightly  manner  on  or  over 
the  lower  lip. 

These  forms  of  Irregularity  are  most  often 
hereditary ;  one  or  both  parents  presenting  the 
peculiarities.  Fig.  1  is  a  good  example  of  the 
hereditary  condition,  for  the  father  has  a  project- 
ing upper  jaw,  contracted  from  side  to  side ; 
the  mother  a  prominence  of  the  anterior  part  of 
the  upper  jaw  and  very  projecting  teeth  ;  but  in 
her  case  she  fractured  her  teeth  when  young,  and 
so  mitigated  the  deformity,  that  she  escaped  the 
regulating  process,  and  I  propose  to  reduce  the 
daughter's  teeth  to  the  same  level  as  the  mother's, 
and  I  think,  with  prospect  of  the  same  success, 
for  the  alveoli  are  so  thin  in  front,  the  lines  of 
the  roots  of  the  teeth  being  distinctly  shown, 
that  I  feel  sure  it  would  be  useless  to  attempt  to 
bring  the  teeth  in  by  mechanical  means,  on 
account  of  the  certainty  of  their  return  to  their 
former  position. 

There  are  likewise  cono^enital  malformations, 
and  occasionally  the  projection  of  the  front  teeth 
is  irrespective  of  any  abnormal  condition  in  the 
form  of  the  maxilla ;  and  is  due  to  leverage,  or 
pressure  exerted  on  the  front  teeth  during  the 
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eruption  of  the  posterior  molars  and  canines,  and 
probably  assisted  by  less  dense  structure  of  jaw 
than  normal. 

There  are  two  forms  of  Irregularity  of  the 
lower  jaw,  in  which  the  circle  of  the  teeth  is 
larger  than  in  the  upper  jaw,  but  in  the  one  form 
the  Irregularity  is  dependent  on  the  front  teeth ; 
in  the  other  it  arises  from  congenital  abnormal 
size  of  the  whole  of  the  inferior  maxilla,  though 
both  present  what  is  termed  underhung  jaws. 

But  in  the  first  example — and  what  may  be 
termed  the  false  underhung — the  front  teeth  from 
some  cause  or  habit  occurring  during  the  eruptive 
stage,  probably  playing  with  the  upper  teeth,  and 
so  gradually,  as  the  teeth  extrude,  getting  a  false 
bite,  the  lower  jaw  being  brought  abnormally 
forAvard,  the  habit  arising  mostly  from  the  molars 
having  been  lost  at  an  early  period,  whereby 
the  pressure,  on  closure  of  the  jaws,  is  brought 
directly  on  the  front  teeth,  and  an  inclination  is 
given  to  glide  the  lower  over  the  upper  teeth ; 
but  there  is  no  irregularity  in  the  form  of  the 
superior  maxilla,  and  often  but  little  inclination 
inwards  of  the  teeth,  although  in  some  cases 
the  front  of  the  alveolar  portion  of  the  bone 
is  flattened,  and  the  teeth  inverted.  The  molar 
teeth  and  bicuspids  in  these  cases  often  antagon- 
ize normally. 

In  the  second  example  the  whole  range  of 
teeth,  as  well  as  the  jaw  itself,  is  larger  and  wider 
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than  the  superior  maxilla;  the  inner  cusps  of 
the  molars  and  bicuspids  of  the  lower  jaw 
being  received  between  the  cusps  of  the  antagon- 
izing teeth  of  the  upper  jaw  and  the  canines  and 
front  teeth  biting  freely  forward,  and  in  front  of 
the  upper  incisors  and  canines. 

The  former  condition  then  is  fortuitous,  and  is 
amenable  to  mechanical  treatment;  the  latter  is 
hereditary  or  congenital,  and  cannot  be  remedied. 

Another  form,  not  so  frequently  met  with,  is 
when  the  teeth  in  front  of  the  mouth  do  not  meet, 


EiG.  2. 


EiG.  3. 

but  the  back   teeth  come  in  too  close  and   too 
early  contact  (Figs.  2  and  3).     Now  this  unsightly 
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and  unsatisfactory  class  of  Irregularity  is  depen- 
dent on  tlie  form  of  the  jaws,  the  teeth  are  gene- 


FiG.  5. 


rally  regular  and  as   far  as  the  arches  go,  they 
are    well   developed.      The    cases  are  sometimes 
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congenital,  but  certainly  not  always,  and  seldom 
if  ever  hereditary :  at  least  I  cannot  call  to  mind 
a  case  of  tlie  parent  being  so  circumstanced ;  nor 
have  I  seen  the  deformity  transmitted  to  the 
children  by  the  parent  whose  mouth  presents 
this  form  of  malformation. 

The  receding  chin  is  a  marked  feature  in  these 
cases,  and  the  opposing  surfaces  of  the  alveoli 
with  the  teeth  present  convexities.  The  tubercles 
of  the  upper  maxillae  rest,  when  the  mouth  is 
closed,  on  the  ascending  rami  of  the  lower  maxilla3, 
and  consequently  the  lower  jaw  is  thrown  back, 
and  the  rami,  instead  of  forming  an  obtuse  angle, 
sit  perpendicularly,  and  from  the  angle  at  which 
the  body  of  the  bone  is  placed,  the  chin  naturally 
assumes  an  inclination  inwards,  and  probably 
there  is  a  shortness  of  the  rami  of  the  jaws.  The 
teeth,  too,  at  the  back  of  the  mouth  in  these  cases 
are  often  slightly  extruded.  I  have  two  models 
kindly  lent  me  by  Mr.  Hepburn,  which  afford 
excellent  examples  of  contracted  jaws. 

Next  there  are  the  various  degrees  of  contracted 
jaws  (Figs.  4  and  5).  Some  really  congenital, 
with  the  compressed  sides  and  deep  palate, 
and  often  presenting  regular,  but  projecting 
anterior  dentures  ;  others  hereditary,  and  some 
manifestly  dependent  on  the  pressure  of  crowded 
teeth. 

And  lastly,  the  angular  jaw  confined  like  the 
last  to  the  upper  m?vxill£e  and  teeth,  in  which  the 


OF    SOME    FOinrS    OF    TRKEGULAHITY.  127 

width  is  great  between  the  molars,  and  which 
answers  to  the  base  of  a  triangle  ;  but  the  incisors 
are  angularly  placed,  and  which  answers  to  the 
apex  of  a  triangle,  and  the  distance  between  the 
apex  and  the  base  is  comparatively  less  than  we 
find  to  be  the  case  in  well-developed  jaws.  These 
forms  assume  the  hereditary,  the  congenital  and 
the  mechanical  types.  There  are  numerous  other 
forms  of  Irregularity  ;  but  they  are  modifications 
of  the  forms  I  have  given,  but  the  details  of 
which  would  be  foreign  to  the  purposes  of  this 
paper. 

We  must  bear  in  mind  that  particular  forms 
and  expressions  of  the  face  are  dependent  on  these 
particular  formations  of  the  jaws,  or  rather,  per- 
haps, they  favour  particular  expression  ;  in  some 
cases  disagreeable,  in  others  so  far  adapted  to  the 
circumstances  of  the  developmental  features  of 
the  jaw,  that  interference  by  mechanical  extend- 
ing treatment  does  not  improve. 

I  have  enumerated  four  principal  forms  of  jaws 
which  favour  Irregularity  in  the  position  of  teeth, 
and  they  comprise  the  hereditary,  the  congenital, 
and  the  mechanical  types. 

Hereditary  Irregularity  applies  to  transmit- 
ted peculiarities  as  regards  the  conformation  of 
the  jaws,  and  also  to  transmitted  Irregularity 
of  particular  teeth — absence  of  certain  teeth,  or 
the  presence  of  supernumerary  organs.  This  form 
by  hereditary  transmission  is  not  to  be  wondered 
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at,  when  we  bear  in  mind  the  points  of  breed,  and 
consider  how  the  variations  from  original  types, 
both  in  the  animal  and  vegetable  kingdom,  may 
be  produced,  and  how  peculiarities  as  to  colour, 
size  and  form,  may  be  perpetuated  by  selective 
breeding. 

Congenital  malformations  of  the  maxillse  are 
abnormal  forms,  ^er  se,  and  occur  usually  without 
any  hereditary  predisposition,  although  in  some 
forms  they  prove  to  be  hereditary. 

Mechanical  Irregularity  is  not  so  much  depen- 
dent on  the  form  of  the  jaws  as  it  is  on  the 
position  of  certain  teeth,  whereby  obstruction  to 
due  placement  is  produced  by  interlocking  or 
misapplied  apposition. 

Before  going  further,  I  may  as  well  state  that 
I  take  as  the  normal  type  of  a  jaw,  that  full  capa- 
city which  admits  of  the  perfect  arrangement  of 
the  teeth,  whether  in  the  elliptic,  corresponding 
with  the  bracheo-cephalic  type  of  sculls;  or  the 
round  arch,  agreeing  with  the  dolicho- cephalic 
form  of  sculls.  All  other  forms,  wherever  there  is 
manifestly  want  of  space  for  the  due  placement 
of  the  teeth,  may  be  considered  as  departure  from 
those  normal  types.  There  is  a  cast  recently 
taken  of  perfect  parabolic  elliptic  arches,  a  superior 
maxilla  of  some  2000  years  old,  and  perfect 
maxilla  of  the  round  form ;  there  is  also  a  scull 
of  a  Malay,  and  some  others. 

And  now  we  may  consider  in  what  way  Irregu- 
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larity  of  the  teetli  is  due  to  causes  over  which 
there  is  control,  and  in  what  way  such  Irregularity 
may  best  be  controlled.  And  this  is  ground  on 
which  controversial  opinions  exist';  but  as  much  is 
involved  in  the  question,  I  shall  not  shrink  from 
expressing  my  views  on  the  subject,  and  comment- 
ing freely  on  the  doctrines  for  the  cure  of  Irregu- 
larity extensively  advocated  and  adopted  in  the 
present  day. 

We  hear  much  now-a-days  of  contracted  jaws, 
and  no  wonder,  for  contracted  jaws  are  common 
enough  ;  but  contracted  jaws  are  accounted  for  by 
many  professional  men,  and  commonly  by  the  laity, 
as  resulting  in  premature  removal  of  the  first 
teeth,  and  this  maxim  I  do  wonder  at.  Eemove 
first  teeth  !  Why  the  jaws  will  contract !  All 
practitioners  must  have  heard  such  remarks  from 
patients  over  and  over  again.  The  public  are 
very  ready  to  take  up  and  repeat  ideas  which 
have  been  propounded  to  them  as  novelties,  and 
even  professional  men  may  take  up  ideas,  act 
upon  them,  and  circulate  them  without  giving 
due  consideration  to  the  physiology  and  histology 
of  the  subject. 

In  what  way  can  the  removal  of  first  teeth 
cause  contraction  of  the  jaw  ?  To  do  so  they  (the 
first  teeth)  must  have  to  do  with  the  growth  and  de- 
velopment of  the  jaw  after  they  have  been  erupted  ; 
but  no  sooner  have  they  been  perfected,  than 
nature  begins  to  get  rid  of  them,   and  generally 
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by  the  time  that  they  are  removed,  a  considerable 
portion  of  their  substance  has  been  removed,  and 
an  equal  if  not  a  more  considerable  addition  has 
been  made  to  those  teeth  which  are  to  replace 
them.  It  is  stated  that  there  is  very  slight,  if 
any,  increase  in  the  anterior  aspect  of  the  jaw, 
which  contains  the  front  teeth  and  canines,  after 
the  deciduous  teeth  are  erupted ;  and  that  the 
anterior  circle  of  the  jaw  of  a  very  young  child  is 
much  the  same  as  that  of  an  adult,  the  excess  of 
development  being  the  depth  and  lengthening  of 
the  maxillse.  It  is  stated,  too,  that  the  ten  an- 
terior permanent  teeth  occupy  precisely  the  same 
space  as  the  ten  temporary  teeth ;  but  account 
must  be  taken  of  the  division  which  takes  place 
between  the  temporary  incisors  and  the  incisors 
and  canines,  which  is  undoubtedly  an  evidence  of 
increase  in  the  anterior  aspect  of  the  jaws.  Several 
of  the  models  illustrate  what  occurs  when  separa- 
tions do  not  exist  between  the  first  teeth,  and  when 
there  is  no  room  in  the  upper  jaw  for  the  permanent 
central  incisors.  The  measurements  given  as  sup- 
porting this  view  of  non-developmental  increase  in 
anterior  arches,  scarcely,  to  my  mind,  substan- 
tiate the  correctness  of  the  assertion.  The 
assumption  that  the  mental  foramina  are  certain 
guides  as  fixed  points  of  measurement  is  open  to 
objection,  and  Dr.  Humphrey,  of  Cambridge,  has 
written  on  this  subject,  who,  supporting  this  view, 
states  that  the  canal  of  the  foramen  seems  to  be 
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drawn  out  behind,  which  would  hardly  be  the 
case  without  growth  of  bone  at  that  point ;  but 
in  accounting  for  a  fixed  point  for  measurement, 
too  much  stress  has  been  laid,  I  cannot  help 
thinking,  on  the  immutability  of  that  fixed  point. 
After  eight  or  ten  years  of  age  I  am  quite  free 
to  admit  that  very  little,  if  any,  increase  takes 
place  in  the  anterior  circles  of  the  jaws.  The 
second  teeth  are,  to  a  certain  extent,  a  cause  of 
the  increase  in  the  size  of  the  jaws ;  and  as  the 
crypts  and  their  contents  enlarge  and  deepen,  so 
the  jaws  increase  in  depth  and  width  ;  and  as  the 
molars  develope  and  increase  in  size  with  their 
cr^^pts,  so  do  the  jaws  deepen,  widen  behind,  and 
elongate.  Were  humanity  supplied  with  but  one 
set  of  teeth,  there  is  little  doubt  that  the  jaws 
would  remain  in  relative  size  and  proportion  to 
those  teeth,  as  we  find  to  be  the  fact  in  cases 
where  permanent  teeth  have  not  been  developed, 
and  in  which  the  individual  at  mature  age  pos- 
sesses, as  regards  the  maxillae,  the  characteristics 
of  a  child,  viz.,  an  absence  of  length,  depth,  and 
to  a  certain  extent  of  thickness. 

The  early  removal  of  the  posterior-temporary 
molar  contracts  not  the  jaw,  but  space  in  the  jaw  ; 
the  anterior  part  of  the  jaw  being  the  sufferer  by 
the  too  forward  position  of  the  anterior  permanent 
molar  tooth,  which,  wdien  erupted,  encroaches  on 
the  vacant  site  of  the  last  temporary  tooth,  and  so 
diminishes  the  area  necessary  for  the  due  placement 
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of  the  ten  anterior  teeth  ;  but  the  developing  and 
growing  space  behind  the  molars  benefits  in  pro- 
portion to  the  loss  of  space  occasioned  in  front. 

If  contraction  of  the  jaw  really  resulted  in  the 
removal  of  the  first  teeth,  we  should  find,  in  those 
exceptional  cases  where  infants  are  born  with  two 
lower  incisors  erupted,  that  they  being  removed, 
as  they  are  on  account  of  injury  caused  by  their 
presence  to  the  breast  of  the  mother,  the  lateral 
incisors,  when  they  are  erupted  at  the  usual 
period,  would  occupy  the  space  of  the  lost  teeth. 
But  such  is  not  the  case,  and  this  opinion  I  give 
as  the  result  of  two  instances  which  came  under 
my  own  notice,  in  one  of  which  I  not  only  had 
the   opportunity    of    seeing   the    child   regularly 
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during  the  eruptive  stage  of  the  first  dentition, 
but  also  during  that  of  the  second ;  and  the  un- 
occupied space  was,  when  the  central  permanent 
incisors   presented    themselves,    amply   sufficient 
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for  this  occupation.  The  other  case  I  lost  sight 
of  a  year  or  two  before  the  eruption  of  the  per- 
manent teeth,  but  the  vacant  space  was  quite 
equal  to  the  due  placement  of  the  permanent 
incisors.  Analogous  cases  furnish  equally  fair 
grounds  for  this  argument.  Here  is  a  model  (Fig. 
6)  which  Mr.  Martin,  of  Portsmouth,  lent  me 
some  time  back,  which  well  illustrates  the  point 
in  question.  There  are  some  cases  in  which,  in 
delicate  children,  the  first  teeth  decay  rapidly  and 
prematurely,  and  the  process  is  attended  Avitli 
much  pain,  and  symptoms  of  constitutional  irrita- 
tion, aggravated  by  want  of  power  to  masticate 
food  properly.  It  becomes  imperative,  from  the 
effects  on  health  and  the  nervous  system,  to  re- 
move tooth  after  tooth,  until  the  whole  are  lost. 
And  again,  in  some  sickly  children,  when  absorp- 
tion is  in  excess  of  production,  the  teeth  loosen  and 
fall  out  early.  In  such  cases,  and  in  the  latter 
more  especially,  we  might  fairly  look  for  contrac- 
tion of  the  jaws,  did  contraction  really  depend 
upon  loss  of  first  teeth,  but  here  again  my  expe- 
rience is  not  in  accordance  with  such  a  theory. 

It  will  be  well,  before  proceeding  further,  to 
consider  what  is  meant  by  contraction  of  the  jaws 
in  the  sense  implied.  A  truly  contracted  jaw  I 
take  to  be  a  general  diminution  in  the  capacity  of 
the  bone,  especially  of  the  alveolar  portion,  and  a 
lessened  arch  or  circle.  T  have  referred  to  ty})es 
which  are  hereditary  and  congenital,  and  they  are 
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by  no  means  infrequent,  and  irregularity  of  the 
teeth  will  produce  a  diminished  alveolar  arch  ; 
but  I  find  a  difficulty  in  defining  what  is  meant 
by  a  contracted  jaw  induced  by  the  removal  of 
first  teeth.     I  find  a  difficulty  in  realizing  such  a 


Fig.  7. 


Fig.  8. 


condition,  and  cannot  satisfactorily  to  myself  say 
that  it  is  so,  or  can  be  so.  These  models  (Figs. 
7  and  8)  represent  the  mouth  of  a  girl  of  12 
years  of   age.        The    temporary    canines    were 
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removed  to  make  room  for  tlie  laterals  ;  the 
temporary  molars  were,  on  account  of  decay, 
very  early  removed,  and  the  anterior  per- 
manent molars  for  a  like  cause.  For  some  time 
she  had  but  eight  permanent  incisors,  very 
much  crowded  in  the  jaws ;  but  the  canines  and 
the  bicuspids  are  well  in  place  now.  There 
is  ample  room  for  the  eruption  of  the  permanent 
molars,  and  eventually  the  third  molars  will  have 
free  space  for  their  presentation.  There  are  other 
illustrative  models  on  the  table. 

Practical  deduction  then  inclines  one  to  the 
conviction  that  temporary  teeth  have  no  part  in 
preserving  the  form  of  the  jaw,  and  that  their 
removal  does  not  in  the  least  interfere  with  its 
due  development  and  growth.  They  have  their 
special  mission,  which  they  properly  fulfil  under 
favourable  circumstances,  during  the  developmental 
increase  of  the  jaws  of  early  childhood. 

The  second  denture  growing  within  their  crypts 
plays  the  important  part  of  aiding  the  develop- 
mental features  of  the  alveolar  portions  of  the 
maxillae,  and  has  doubtless  the  principal  share  in 
determining  the  forms  of  the  arches  of  the  jaws  ; 
and,  with  the  exception  of  the  forward  position  of 
the  anterior  permanent  molars,  when  the  tem- 
porary posterior  molars  have  been  early  removed, 
no  ill  effects  that  I  have  seen,  as  far  as  the  second 
denture  is  concerned,  result  from  the  removal  of 
first  teeth. 
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From  whatever  combination  of  causes  irregu- 
larity may  arise  in  civilized  communities,  there  is 
one  fact  constant,  viz.,  that  in  all  cases  of  irregu- 
larity the  maxillse  are  more  or  less  altered  in  pro- 
portionate development,  whilst  the  teeth  maintain, 
as  regards  their  size,  an  average  development. 

This,  as  I  have  said,  may  be  deterioration,  or  it 
may  be,  and  it  probably  is,  modified  growth, induced 
by  constitutional  delicacy,  or  dependent  on  the 
refined  and  various  habits  of  civilization,  or  may 
be  a  result  of  selective  breeding.  At  all  events, 
be  the  causes  what  they  may,  it  is  very  common 
to  find  maxillae  which  do  not  afford  sufficient 
space  for  the  due  arrangement  of  the  teeth ;  and  I 
now  come  to  the  practical  point — in  fact,  that 
which  is  the  principal  object  in  writing  this  paper, 
namely,  the  rationale  of  the  cure  of  irregularity, 
as  insisted  on  by  some  dental  practitioners,  and 
supported  by  many  medical  practitioners,  in  the 
present  day.  The  mechanical  treatment  of  irre- 
gularity has  very  much  increased  of  late,  but  I 
purposely  confine  my  observations  to  that  par- 
ticular treatment  which  ignores  the  propriety  of 
removing  teeth,  and  insists  on  expanding  the 
alveolar  arches  by  pressing  crowded  teeth  into  a 
regular  circle.  It  is  better  practice,  and  more  con- 
ducive to  the  welfare  and  comfort  of  the  patient, 
I  will  say — taking  the  past,  the  present,  and  the 
future  into  consideration — to  deal  with  small  jaws 
and  irregular  teeth  by  mechanical  means,  or  to 
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prevent  irregularity  by  the  timely  and  shorter  treat- 
ment of  removing  certain  teeth,  in  order  to  make 
room  for  the  harmonious  placement  of  the  rest. 

We  are  bound  to  consider,  not  only  how  we 
may  best  treat  irregularity  at  the  time,  but  the 
mode  by  which  the  least  possible  injury  may 
eventually  ensue  to  the  teeth  and  their  sockets. 

The  majority,  I  may  go  as  far  as  to  say  the 
great  majority,  of  cases  of  irregular  permanent 
detention  may  be  prevented  or  remedied  by  the 
timely  removal  of  two,  three,  or  four  permanent 
teeth.  But  if  such  a  solution  of  the  difficulty  be 
objected  to,  then  must  we  wait  in  the  hope — a  vain 
one — that  the  jaws  will  expand,  or  recourse  must 
be  had  to  the  only  other  alternative  mechanical 
pressure  to  compel  the  teeth  into  a  wider  circle. 
Now  this  is  a  process  which  requires  much — often 
very  much — time  ;  for  teeth  much  crowded,  being 
forced  into  regularity  against  their  will,  appear 
often  to  have  a  predilection  for  their  former  ways, 
and  a  guard  has  to  be  placed  over  them  for  many 
months  to  prevent  their  backsliding.  We  hardly 
yet  know  the  effect  of  constant  and  long-continued 
strain  and  presence  of  mechanical  apparatus  on 
the  teeth,  gums,  and  sockets,  especially  in  young 
people  of  delicate  diathesis ;  but  I  have  seen 
cases  in  which,  after  two  or  three  years'  active 
mechanical  treatment,  the  teeth,  when  the  persua- 
sive power  was  removed,  reverted  in  two  or  three 
weeks'   time  to   their  original   position.     But   in 
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another  point  of  view,  grounds  present  themselves 
for  questioning  the  propriety  of  making  a  sine  qua 
non  the  expansion  of  the  alveolar  arch.  Many 
good-looking  people  and  often  very  pretty  women 
have  very  narrow  jaws,  of  hereditary  conforma- 
tion ;  but  the  mouth  and  expression  are  in  har- 
mony with  the  modified  form  of  the  maxillae. 
And  children  are  commonly  seen  with  small  con- 
tracted jaws  and  crowded  teeth,  but  whose  mouths 
and  features  are  delicately  formed  and  expres- 
sive ;  and  which  delicacy  and  expression  are  much 
interfered  with,  and  even  altogether  destroyed, 
when  the  teeth  are  made  to  assume  a  wider  circle 
than  is  consistent  with  the  modified  size  of  the  jaws, 
by  which  an  unnatural  dental  prominence  is  given. 

I  have  known  cases  in  which  as  much  as  three 
years  and  over  have  been  devoted  to  perfecting 
a  cure  of  crowded  dentition — ^when  the  crowded 
dentition  was  cured  for  a  time.  The  parents 
were  uneasy  about  their  child's  expression  (but 
when  the  mechanical  apphance  by  which  the  dis- 
tortion was  produced  was  removed,  the  regular 
teeth,  as  if  annoyed  at  the  figure  they  made, 
speedily  sought  their  irregular  but  far  preferable 
position),  and  yet  in  these  cases  sound  advice  had 
been  given,  by  which  the  irregularity  would  for 
certain  have  been  cured,  and  expression  not  inter- 
fered with. 

Now,  cases  of  contracted  jaws  are  by  no  means 
uncommon.     Such     as    Fig.    5    represents     are 
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doubtless  capable  of  improvement  by  meclianical 
means ;  and  lateral  and  posterior  teeth  may  be 
pressed  out  so  as  to  contribute  to  the  formation 
of  a  fair  alveolar  circle ;  but  in  these  cases  it  is 
usually  necessary  to  remove  certain  teeth  in  the 
first  instance.  I  have  on  several  occasions  had 
to  remove  the  four  anterior  molars  in  contracted 
cases,  and  have  found  it  advisable  when  the 
canines  appeared  to  remove  the  anterior  or  pos- 
terior bicuspids ;  and  I  have  seen  cases  in  which 
the  four  bicuspids  were  removed  with  success, 
as  regards  the  area  of  the  maxillary  arches  and  the 
regularity  of  the  teeth.  The  result  has  been  very 
satisfactory,  and  a  regular  and  useful  set  of  teeth 
has  been  secured.  By  such  practice  I  conscien- 
tiously believe  that  I  did  less  harm  to  the  teeth, 
and  better  studied  the  comfort  and  appearance  of 
the  patient,  than  if  I  had  adopted  the  treatment 
of  mechanical  expansion.  I  have  another  model 
(Fig.  6)  showing  the  removal  of  four  bicuspids 
without  contraction  occurring.* 

Here  again  are  the  models  of  a  case  (Figs. 
9  and  10)  in  the  lower  jaw,  of  which  a 
lower  incisor  was  forced  out  of  the  circle  by 
the  pressure  induced  by  the  presentation  of  the 
posterior  molars.  I  removed  the  tooth,  and 
the  space  left  rapidly  closed  up  ;  in  six  months 
the   fellow    central    incisor  was   thrust   forward, 

*  This  was  a  case  treated  by  Mr.  Martin,  of  Portsmouth,  and  who 
kindly  sent  mc  the  duplicate  model. 
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and  I  removed  that  tooth,  and  the  space  left 
was  speedily  occupied  by  the  laterals ;  and  no 
sign  is  now  evident  of  the  removal  of  the  tw  o 


Fig.  9. 


EiG.  10. 

central  to  other  than  professional  eyes.  There 
is  no  deformity,  and  certainly  no  contraction  of 
the  jaw-bone.     Had  this  case  been  treated  on  the 


*  c  c  the  canines. 
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no-take- out-teetli  principle,  I  question  whether 
the  termination  of  the  case  would  have  been  so 
successful.  The  cases  illustrate  the  great  amount 
of  pressure  that  is  exerted  by  the  endeavour  of  the 
back  molar  teeth  to  erupt  themselves  when  there 
is  not  proportional  increase  in  the  length  of  tlie 
jaws  ;  and  in  treating  cases  by  mechanical  means 
we  must  not  forget  the  effect  of  such  pressure 
from  behind,  for  the  eruption  of  the  third  molar 
teeth  will  displace  seriously  the  incisors  of  a  pre- 
viously regular  set  of  teeth. 

As  I  have  said  before,  I  have  no  intention  to 
refer  in  this  paper  to  those  numerous  cases  of 
irregularity  which  evidently  require  mechanical 
assistance.  My  object  is  to  draw  the  attention 
of  the  members  of  this  society  to  the  notion  that 
it  is  next  to  heresy  to  extract  teeth  for  the  cure 
of  irregularity,  and  to  urge  them  not  to  accept  the 
proposition  without  giving  duo  consideration  to 
so  important  a  problem ;  above  all,  not  to  assist 
in  propagating  a  questionable  theory  by  assent- 
ing to  the  idea  that  the  temporary  teeth  have  to 
do  with  the  eventual  size  and  shape  of  the 
jaws,  and  that  their  removal  is  a  source  of  con- 
traction, or  that  it  is  bad  practice  to  sacrifice 
permanent  teeth  in  order  to  make  room  for 
regular  placement  of  the  rest. 

I  cannot  help  feehng  that  the  science  of  Dental 
Surgery  has  suffered  by  the  ill-judged  way  in 
which  the  term  ''  contraction  "  is  freely  used,  and 
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often,  I  may  say,  paraded  before  the  public  ;  and 
that  an  old,  correct,  and  honest  practice  has  been 
unjustly  questioned  by  the  introduction  of  an  idea 
which  is  in  its  working  not  successful  when 
weighed  in  the  scale  of  experience. 


GENERAL  MONTHLY  MEETING. 

Monday^  June  C,  18G4. 
EDWIN  SAUNDERS,  Esq.,  President,  in  the  Chair. 


Tlie    following   Gentlemen    were    duly    elected    Members    of   the 
Society : — 

Mr.  Broavne  Mason,  L.D.S.,  Palace  Gate,  Exeter. 

Mr.  E.  W.  G.  Palmer,  L.D.S.,  1  Royal  Crescent,  Cheltenham. 

The  following  Gentlemen  were  proposed  for  the  Membership  of  the 
Society : — 

Mr.  H.  T.  KiRBY. 

Mr.  Henry  Chas.  Smale. 

The  following  Donations  were  made  to  the  Society : — 

Mr.  IIepeurn,  a  Bust  of  Mr.  Thomas  Bell. 

Mr.  Jamieson,  Harris's  "  Dental  Surgery." 

Mr.  Eox,   of  Gloucester,  a  Left  Lower  Temporary  Lateral  and 
Canine  united. 

Mr.  Winterbottom,  the  Skull  of  a  Cannibal  Chief  of  the  Cocoauut 
Islands,  prepared  after  the  fashion  of  the  natives. 

Mr.  Duncan,  of  Whitehaven,  Swivels,  and  Punches  used  in  making 
them. 

Mr.  WooDCROFT,  of  the  Patent  Office,  Abridgments  and  Specifica- 
tions of  Patents  connected  with  Dental  Surgery. 

Mr.  Bennett,  Specimens  of  Vulcanite. 

Mr.  Williams,  a  Model. 
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Mr.  Cartwright  brought  before  the  notice  of  the  Society  a  case  of 
Closure  of  the  Jaws  from  Cicatrices,  treated  by  him  at  the  Dental 
Hospital  of  London. 

August  5,  1863.  Elizabeth  Long,  ^t.  28  years, 
an  anasmic  and  delicate-looking  woman,  presented 
herself  at  the  Dental  Hospital  on  this  day, 
having  been  recommended  there  by  Dr.  Jones, 
of  Finsbury  Pavement,  under  whose  care  she 
had  recently  been. 

Present  Condition  of  Mouth.  —  Has  several 
carious  teeth  on  the  left  side  in  both  upper  and 
lower  jaws.  On  the  right  side  are  three  distinct 
bands  of  fibrous  tissue  of  cartilaginous  hardness, 
extending  from  the  gum  at  the  necks  of  the 
second  bicuspid  and  molar  teeth  of  the  upper 
jaw  to  the  same  position  in  the  lower  jaw,  and  so 
unyielding,  that  the  fore-finger  could  only  be 
introduced  with  the  greatest  difiiculty  between 
the  cheek  and  teeth  on  that  side  when  the  mouth 
was  opened  to  its  fullest  extent,  and  not  at  all 
when  the  mouth  was  closed.  She  had  lost  the 
three  molars  in  the  upper  jaw ;  and  the  two 
bicuspids  were  much  out  of  place,  leaning  for- 
ward ;  the  second  bicuspid  was  loose,  and  the  fang 
exposed.  In  the  lower  jaw  the  crowns  of  the 
three  molars  projected  very  much  inwards  at  an 
angle  of  about  45°  with  the  gum.  The  patient 
could  only  separate  the  front  teeth,  and  that 
with  difiiculty,  to  the  distance  of  about  ^  of  an 
inch. 
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There  is  a  considerable  prominence  in  the  lower 
jaw  about  the  region  of  the  insertion  of  the 
masseter  muscle. 

History. — Was  healthy  up  to  eleven  years  old, 
when  she  had  typhus  fever  severely  (was  very  ill  for 
six  weeks) ;  immediately  following  the  fever  she  had 
abscesses,  some  of  which  opened  into  the  mouth ; 
about  three  weeks  after  which,  her  teeth — to  use 
her  own  expression — became  clenched  :  pieces  of 
wood  were  forcibly  driven  between  the  teeth, 
which  caused  her  jaws  to  be  separated  for  a  short 
distance.  During  this  time  she  was  suffering 
great  pain,  which  continued  until  six  months 
after  the  attack  of  fever,  when  a  piece  of  bone  of 
a  triangular  form,  about  an  inch  in  length  and 
half  an  inch  at  the  base,  came  away  from  the 
lower  jaw,  near  the  position  of  the  second  molar 
tooth  on  the  left  side.  She  was  under  Mr.  Smith, 
of  Manchester,  who  removed  some  of  her  teeth. 
She  liad  remained  in  much  the  same  state  after 
the  exfoliation  of  the  bone  up  to  the  present 
time — sixteen  years. 

Treatment. — At  this  visit  a  painful  tooth  in  the 
lower  jaw  upon  the  right  side  was  with  some 
difficulty  removed. 

August  12. — The  most  prominent  cicatrix  was 
divided  in  order  to  allow  room  for  the  removal  of 
the  second  and  third  molars  (which  from  their 
position  were  useless,  and  doubtless  caused, 
to    some    extent,    from    the    position    of    their 
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fangs,  muscular  irritation  and  contraction),  and 
also  to  allow  the  extent  of  tlie  other  cicatrices 
to  be  ascertained,  which  could  not  otherwise  be 
done.  The  amount  of  room  thus  afforded  was 
not,  however,  sufficient  to  enable  Mr.  Cartwright 
to  remove  the  second  molar  on  this  occasion. 

A  very  imperfect  impression  of  the  mouth  was 
with  much  difficulty  obtained  for  the  purpose  of 
making  a  plate  to  distend  the  jaws. 

August  19. — The  patient  was  placed  fully  under 
the  influence  of  chloroform ;  the  cicatrices  freely 
divided  at  their  attachments  to  the  jaws.  The 
irregular  form  of  the  lower  jaw  rendered  this 
proceeding  somewhat  difficult.  The  mouth  could 
now  be  forced  open  to  its  natural  limits,  and  the 
lower  second  molar  and  upper  bicuspid,  which  was 
loose,  were  removed  without  difficulty.  Another 
impression  of  the  mouth  was  taken,  and  a 
plate  previously  made  introduced,  to  prevent  the 
cicatrices  from  uniting  where  they  had  been 
divided. 

August  22. — The  patient  had  removed  the  plate 
from  her  mouth,  and  had  not  been  able  to  replace 
it  asrain.  The  mouth  is  much  inflamed  and 
swollen,  and  could  not  be  opened  sufficiently  to 
admit  the  introduction  of  a  plate  made  since 
her  last  visit :  ordered  warm  poppy  fomentations 
to  be  apphed  to  the  mouth  very  frequently. 

August  25. — Could  open  the  mouth  a  short 
distance ;  and  by  means  of  an  instrument  it  can 
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be  distended  sufficiently  (thougli  -with  much  pain 
to  the  patient)  to  admit  the  new  plate.  This  is 
so  constructed  as  to  allow  pieces  of  vulcanized 
india-rubber  to  be  added  from  time  to  time  to  its 
upper  surface,  the  effect  of  which  is  to  keep  the 
jaws  apart. 

Since  the  above  date  up  to  the  present  time 
the  treatment  has  consisted  in  adding  fresh  and 
larger  pieces  of  india-rubber  until  the  mouth  was 
fully  distended  to  its  natural  limits.  This  was 
accomplished  in  November  last  year,  since  which 
time  she  has  gradually  discontinued  the  use  of 
the  plate,  and  now  only  employs  it  as  a  precaution 
once  or  twice  for  an  hour  or  so  in  each  week. 
Her  mouth  closes  well,  and  the  position  of  her 
teeth  has  been  very  little  altered  by  the  treatment 
employed. 


Dr.  Tiios.  Ballard  read  the  following  paper  :  — 

On  the  Constitutional  Ill-effects  of  Fruitless  Sucking, 
and  the  Diagnostic  Value  of  Deformed  Jaivs  in 
relation  titer eto. 

In  responding  to  the  request  made  of  me  at  the 
conclusion  of  the  last  meetino- — viz.,  to  state  the 
ill-effects  on  the  constitution  which  I  attributed 
to  fruitless  sucking — I  am  fearful  of  overwhelming 
you  with  matters  which  are  not  only  foreign  to 

r.  2 
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dentistry,  but  remote  from  the  immediate  subject 
whicli  was  left  for  discussion  this  evening,  and 
which,  I  fear,  may  distract  the  minds  of  some 
from  the  important  points  brought  to  your 
notice  in  the  very  able  and  interesting  paper  of 
Mr.  Cartwright's.  With  the  hope,  therefore,  of 
avoiding  this  danger  as  much  as  possible,  I  will 
very  briefly  explain  my  views ;  and  in  order  that 
I  may  be  brief,  I  must  ask  your  indulgence  in 
granting  me  your  acceptance  of  some  points,  for 
which  I  shall  not  have  time  to  give  you  in  detail 
all  the  facts  and  reasoning  in  favour  of  them 
which  I  have  at  my  command. 

More  than  forty  years  ago,  M.  Cruveilhier 
published  a  monogram  on  "  Maladie  Gastro- 
Intestinale,  ou  Gastrite  et  Enterite,  avec  Desor- 
ganisation  Gelatiniforme  des  Enfans,"  in  which 
he  describes  several  cases  of  infants  who  had 
suffered  during  life  a  series  of  well-marked  symp- 
toms, and  after  death  the  abdominal  viscera  in  all 
were  found  to  be  similarly  affected.  The  symp- 
toms were  essentially  diarrhoea,  with  green  stools 
and  emaciation,  and  frequently  thrush.  The 
post-mortem  appearances  were  a  gelatiniform 
softening  of  the  stomach,  principally  of  its  splenic 
end,  with  or  without  actual  perforation,  and  of 
the  small  and  large  intestines.  Dr.  J.  Gairdner, 
of  Edinburgh,  a  year  or  two  afterwards,  read  a 
paper  at  the  Medico -Chirurgical  Society  of  Edin- 
burgh on  the  same  subject,  entitled   "  Cases  of 


OP   FRUITLESS    SUCKING,    ETC.  149 

Infantile  Disease,"  in  whicli  erosions  and  per- 
forations of  the  alimentary  canal  were  found  after 
death,  which  is  published  in  the  first  volume  of 
the  Transactions  of  that  society.  Many  other 
observers  have  recorded  similar  cases,  and  have 
noted  the  fact  that  the  victims  of  the  disease  are 
frequently  the  subjects  of  hydrocephalus. 

Until  lately  no  satisfactory  explanation  has 
been  given  of  this  peculiar  disease.  About  eight 
years  ago  I  was  anxiously  engaged  making  clinical 
observations  upon  the  diseases  of  children,  when 
I  became  aware  of  the  fact  that  the  thrush  was 
not  essentially  that  which  it  was  usually  held  to 
be, — viz.,  the  growth  of  a  fungus  in  the  mouth  and 
intestinal  canal ;  but  so  far  as  the  mouth  was 
concerned,  it  was  simply  the  result  of  mechanical 
friction  of  the  mucous  membrane,  caused  by  the 
child  sucking  forcibly  to  obtain  its  food.  I  found 
that  when  I  prevented  the  hard  sucking,  not  only 
did  the  mouth  get  speedily  well,  but  the  green- 
stool  diarrhoea,  which  is  the  usual  accompaniment 
of  thrush,  ceased  also.  Then  I  met  with  some 
cases  of  the  gelatiniform  softening  of  the  stomach, 
two  preparations  of  which  are  before  you.  The 
usual  explanation  of  this  phenomenon — viz.,  that 
the  tissues  had  been  acted  upon  or  partially 
digested  by  the  gastric  juice — seemed  to  be  the 
most  reasonable ;  but  it  has  always  been  held  that 
this  process  can  only  take  place  after  death ;  and 
only  lately   Dr.  Pavy  read  a  paper  at  the  Royal 
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Society,  in  which  he  argued  that  the  reason  of 
the  stomach  tissues  not  being  acted  upon  during 
hfe  by  the  gastric  juice  was,  that  the  constant 
flood  of  alkahne  blood,  which  is  necessarily  always 
permeating  them,  was  a  sufficient  chemical  pro- 
tection against  the  acid  of  the  gastric  juice.  But 
why  this  lesion  should  occur  so  frequently  in 
infants,  and  in  those  only  who  have  been  the 
subjects  of  excessive  diarrhoea  and  green  stools,  is 
not  thus  explained.  The  testimony  of  all  the 
observers  points  to  a  connection  between  the 
symptoms  during  life  and  the  post-mortem  appear- 
ances. About  the  time  that  I  was  interested  in 
this  inquiry.  Dr.  Brown  Sequard  was  lecturing  at 
the  College  of  Surgeons,  and  one  of  the  experi- 
ments mentioned  by  him  seemed  to  me  to  afford  a 
key  to  the  solution  of  the  problem  which  was  then 
before  me.     The  experiment  was  as  follows  :  — 

Having  a  dog  with  a  fistulous  opening  into  the 
stomach,  he  placed  a  ligature  round  the  oeso- 
phagus, and  opened  this  tube  above  the  ligature. 
The  dog  was  then  deprived  of  food  for  some  time, 
when  the  mucous  surface  of  the  stomach  became 
dry  ;  in  fact,  all  secretion  from  it  ceased.  Food 
was  afterwards  given,  which,  under  the  influence 
of  the  state  of  hunger  then  existing,  was  eaten 
ravenously  and  swallowed ;  but,  of  course,  did  not 
reach  the  stomach,  as  it  passed  out  of  the  oeso- 
phagus above  the  ligature.  The  effect  of  this 
fruitless  eating  for  a  space  of  two  hours  was  to 
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cause  the  secretion  of  a  large  quantity  of  gastric 
juice — if  my  memory  serves  me,  I  think  Dr.  Brown 
Scquard  said  some  pints, — which  was  drawn  off  by 
means  of  a  glass  tube  inserted  into  the  gastric 
fistula.  From  this  experiment  Dr.  Brown  Sequard 
inferred  that  the  excitation  of  the  nerve  of  taste 
caused  a  reflex  secretion  of  gastric  juice.  I  saw 
the  analogy  between  the  fruitless  eating  of  the 
dog  and  the  fruitless  sucking  of  the  infant,  and 
caught  the  idea  that  gelatiniform  softening  of  the 
stomach  might  be  the  effect  of  the  large  secretion 
of  gastric  juice,  and  that  the  green  discharges 
from  the  bowels  were  the  evidence  of  this  process 
going  on.  All  my  subsequent  observations  have 
corroborated  this. 

In  the  "Lancet,"  of  October  24th  last,  is  the 
report  of  a  case  of  sudden  death  by  rupture  of  the 
stomach  by  gelatinous  softening,  by  Thos.  Lang- 
ston,  Esq.,  Broadway.  The  child  was  nine  months 
old,  had  been  weaned  three  weeks,  but  was  always 
moving  its  mouth  as  if  sucking  :  had  from  eight  to 
twelve  stools  in  the  day.  Nearly  all  the  stomach 
was  reduced  to  a  transparent  gelatinous  condition, 
in  which  no  distinction  of  tissue  was  apparent, 
and  which  broke  with  the  sli^rhtest  touch.  The 
contents  were  found  extravasated  ;  they  consisted 
of  partially- digested  farinaceous  food  of  an  acid 
reaction  and  intensely  sour  smell. 

The  cases  detailed  by  Cruveilhier  and  Gairdner 
were  all  of  infants  whose  ages  are  given  in  weeks 
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and  montlis,  and  consequently  were  in  all  pro- 
bability exposed  to  fruitless  sucking  :  the  cases 
that  I  have  seen  were  undoubtedly  so.  But  per- 
haps the  most  satisfactory  evidence  I  can  adduce 
in  favour  of  it  is  of  a  converse  character.  I  find 
it  is  quite  possible  and  easy  to  rear  an  infant  from 
its  birth,  either  suckled  at  the  breast  or  fed  from 
a  bottle,  without  it  ever  having  a  ''green  stool," 
by  simply  paying  attention  to  the  mode  of  its 
getting  its  food,  and  thus  avoiding  fruitless  suck- 
ing. A  child  so  reared  thrives  perfectly,  and 
escapes  the  ailments  usually  attributed  to  teething, 
and,  I  believe,  has  a  sound  stomach,  which  means, 
in  other  words,  a  sound  constitution.  It  does  not 
acquire  a  habit  of  sucking  its  tongue  or  hand,  and 
consequently  grows  up  with  teeth  and  jaws  of 
normal  shape  and  texture,  such  as  is  seen  in  a 
model  shown  by  Mr.  Cartwright  at  the  last 
meeting.  I  have  many  children  under  my  observa- 
tion who  have  been  thus  reared,  and  their  con- 
dition of  health,  past  and  present,  fully  justifies 
my  assertion. 

But  if  an  infant  be  exposed  to  fruitless  sucking, 
which  it  may  in  various  ways,  the  dangers  which 
beset  it  are  numerous  and  most  serious.  Tracing 
them  briefly  from  birth,  they  are,  primarily  and 
principally,  the  green  purging,  with  its  attendant 
abdominal  pain,  which,  with  the  sore  mouth,  con- 
stitutes thrush,  a  disease  proverbially  prevalent  very 
soon  after  birth.    The  exhaustion  consequent  upon 
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this  frequently  causes  death  in  a  few  days ;  or  the 
separation  of  the  funis  and  the  healing  of  the 
umbilicus  may  be  so  checked  that  an  indolent 
suppuration  occurs,  pysemia  supervenes,  and  death 
with  symptoms  of  erysipelas,  or  diffuse  abscesses 
throughout  the  body.  I  have  seen  several  such 
cases  where  there  has  been  much  green  purging 
before  the  separation  of  the  funis.  But  after  the 
umbilicus  is  healed,  if  the  purging  continues,  the 
infant  becomes  emaciated,  and  is  liable  to  die  with 
convulsions.  Should  the  infant  escape  death  in 
any  of  the  above-named  shapes  in  the  first  few 
weeks,  and  the  state  of  diarrhoea  persist,  then 
hydrocephalus  is  sure  to  supervene ;  and  under 
this  head  I  include  all  the  various  forms  of  con- 
vulsive and  paralytic  diseases  to  which  children 
are  liable,  as  I  believe  them  all  to  be  mere  modifi- 
cations of  degree  of  the  one  common  defect,  viz., 
imperfect  growth  of  the  brain  consequent  upon 
defective  nutrition,  which  necessarily  results  from 
partial  destruction  of  the  tissues  of  the  stomach 
in  the  mode  previously  described.  Thousands  of 
children  die  annually  of  these  diseases  ;  but  many 
sufferers  escape  death,  and  they  constitute  the 
various  defective  individuals  with  which  all  classes 
of  society  abound.  The  worst  form  is  the  idiot, 
and  in  this  class  there  are  many  degrees ;  besides, 
there  are  the  rickety,  the  phthisical,  the  ill-grown, 
and  those  who  are  simply  weak  and'delicate. 
It  is  objected  against  my  views  that  I  attri- 
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bute  too  mucli  to  the  ill-effects  of  fruitless  sucking ; 
but  I  urge  attention  to  the  subject  of  the  de- 
formities of  the  teeth  and  jaws  in  support  of  my 
doctrine.  I  hold  that  the  deformities  to  which 
I  refer,  some  of  which  are  exemplified  by  the 
models  on  the  table,  are  produced  solely  by  the 
retained  habits  of  sucking ;  and  it  is  the  children 
who  have  been  exposed  to  fruitless  sucking  and 
consequent  persistent  diarrhoea,  with  its  attendant 
evils,  when  infants,  who  acquire  the  retained  habits 
of  sucking,  and  thus  get  their  jaws  deformed.  And 
as  in  idiots  are  seen  the  worst  forms  of  defective 
growth,  so  also  do  they  exhibit  the  most  aggra- 
vated forms  of  deformed  jaws  and  teeth,  the  habits 
of  sucking  being  retained  by  them  to  an  advanced 
age.  This  statement  can  easily  be  verified  by  any 
one  sufficiently  interested  in  the  subject  to  be 
induced  to  visit  one  of  the  asylums  devoted  to  the 
reception  of  these  unfortunate  individuals.  So  also 
are  the  deformed  jaws  and  teeth  commonly  to  be 
observed  among  the  ill-grown,  the  phthisical,  and 
the  weak  and  delicate  members  of  society.  The 
normal  jaw,  with  well-set  and  perfect  incisor 
teeth,  is  the  principal  characteristic  feature  of  an 
individual  possessing  a  sound  constitution. 

The  various  sources  of  fruitless  sucking  to  which 
infants  are  commonly  exposed  are  as  follows  : — 

a.  Being  put  to  the  breast  before  the  milk  is 
secreted, 'I'.e.,  before  sixty  hours  have  elapsed 
after  delivery. 
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h.  Being  allowed  to  suck  long  at  a  breast 
wliich  does  not  yield  as  much  milk  as  the 
infant  requires. 

c.  Being  fed  from  a  bottle  fitted  with  a  calf  s 
teat,  a  piece  of  wash-leather  or  parchment, 
or  a  long-used  india-rubber  teat. 

d.  Or  being  supplied  with  a  sugar  teat  (the 
Zupel  or  Zulp  of  the  Germans),  which  con- 
sists of  some  moistened  bread  and  sugar  tied 
up  in  rag,  and  is  given  to  the  child  to 
suck  in  order  to  keep  it  quiet.  Some 
monthly  nurses  have  the  custom  of  con- 
stantly using  this,  and  when  they  take  the 
child  up  from  its  bed,  the  sugar  teat  is 
taken  from  its  mouth  and  shpped  into 
the  nurse's  pocket. 

An  infant  exposed  to  any  of  the  above  sources 
of  fruitless  sucking  is  sure  to  be  the  subject  of 
disordered  bowels  and  green  stools,  and  as  this 
is  evidence  of  the  stomach  and  intestines  under- 
going the  peculiar  form  of  softening  described  by 
Cruveilhier,  &c.,  it  is  quite  obvious  that  in  pro- 
portion to  the  extent  that  it  is  exposed  to  the 
evil,  so  will  its  future  health  and  growth  be  pre- 
judiced. It  will  also  be  certain  to  acquire  a 
"retained  habit  of  sucking  "  either  some  portion 
of  its  hand  or  tongue,  and  then  will  eventually 
acquire  a  deformity  of  the  jaw,  which  will  bear 
some  sort  of  proportion  to  the  extent  of  injury 
which  the  child  has  sustained  by  the  habit. 
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Mr.  Wylde,  in  his  work  on  the  Institutions  of 
Austria,  mentions  some  remarkable  facts  in 
connection  with  the  Foundling  Hospital  in  that 
country  which  bear  upon  my  present  subject.  He 
says,  "  Every  endeavour  to  rear  more  than  a 
third  of  the  infants  to  the  age  of  twelve  months 
within  the  hospital  failed ;  the  mortality  ranging 
from  60  to  95  per  cent.,  the  average,  extending 
over  a  period  of  fifty  years,  being  79  per  cent." 
He  likewise  says  that  the  general  infantile  mor- 
tality in  Vienna  and  throughout  Austria  is  very 
great,  and  the  causes  of  the  deaths  are  chiefly 
abdominal  diseases.  The  Emperor  Joseph  H. 
frequently  visited  this  hospital  in  person,  and 
upon  one  occasion  he  ordered  Professor  Baer 
to  make  a  series  of  experiments  with  all  kinds 
of  food,  that  it  might  be  ascertained  how  far 
diet  had  its  share  in  the  mortality.  Twenty 
children  were  selected  and  fed  with  various 
kinds  of  paps  and  soups,  but  in  a  few  months 
most  of  them  were  dead ;  thus  showing  that  it 
is  not  the  particular  kind  of  food  which  deter- 
mines the  well-doing  of  an  infant.  It  is  the 
mode  of  its  administration  which  is  the  secret  of 
it  seeming  to  agree  with  it.  Mr.  Wylde  sub- 
sequently mentions  another  fact  which  appears  to 
me  to  be  the  real  explanation  of  the  serious 
abdominal  disease,  and  the  great  and  inexplicable 
mortality.  He  says,  "  Each  infant,  no  matter 
whether  it  suckles  at  the  breast  or  is  spoon-fed. 
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is  provided  with  a  kind  of  artificial  nipple  called 
Zupel  or  Zulp,  and  formed  of  a  bit  of  linen,  in 
which,  a  piece  of  pap  or  bread  and  milk  about 
the  size  of  the  thumb  is  bound  up.  This  is  not 
only  given  it  to  derive  nourishment  from,  but 
whenever  the  child  cries  it  is  crammed  into  its 
mouth.  Nothing  more  certainly  fatal  to  infantile 
life  could  be  adopted  than  this.  A  monthly  nurse 
lately  told  me  of  the  deaths  in  a  family  where 
she  had  nursed,  of  eight  infants  in  succession ; 
they  all  died  of  green- stool  diarrhoea,  and  the 
sugar  teat  was  used  for  them  all.  On  hearing  my 
explanation  of  its  operation,  she  said  she  had  no 
doubt  that  all  of  them  had  fallen  victims  to  it." 

Before  I  conclude  I  am  desirous  to  direct  your 
attention  to  another  defect  of  the  teeth  resulting 
from  fruitless  sucking.  The  irritation  of  the 
gums  which  is  set  up  by  the  constant  friction 
interferes  prejudicially  with  the  growth  of  the 
incisor  teeth.  Here  is  a  model  from  a  child  who 
suffered  much  in  infancy  from  fruitless  sucking, 
and  has  since  been  a  great  sufferer  with  fits  and 
hydrocephalus.  The  incisor  teeth  very  soon 
rotted  away.  So  in  reference  to  the  permanent 
incisor  teeth,  I  believe  the  serrated  and  honey- 
combed varieties  are  the  result  of  some  form  of 
fruitless  sucking  during  the  first  three  years  of 
life.  To  illustrate  this,  I  have  here  two  brothers  : 
one  was  fed  by  a  bottle,  and  acquired  a  retained 
habit   of    sucking   the   blanket,  and  he  has  ser- 
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rated  incisors ;  the  other  was  spoon-fed,  did  not 
acquire  a  retained  habit  of  sucking,  and  his 
incisors  are  perfect. 

The  points  then  I  am  desirous  to  see  recognized 
are,  that  the  serrated  and  honeycombed  incisor 
teeth,  as  well  as  the  peculiar  projections  of  the 
jaws,  which  result  from  the  various  forms  of 
tongue-  and  hand-sucking,  are  evidences  that  the 
individual  has  been  exposed  when  a  child  to  the 
prejudicial  influences  of  fruitless  sucking,  and  that 
the  various  degrees  of  weakness  and  delicacy 
usually  exhibited  by  such  persons  are  not  the 
result  of  any  hereditary  disease  transmitted  by  the 
parents,  but  an  acquired  state,  the  consequence  of 
having  been  exposed  to  the  evils  in  question.  In 
some  families  all  have  suffered,  and  equally  bear 
the  evidences ;  in  others  some  only  have  been 
victims,  and  in  such  cases  you  may  see  one  or 
more  strong  children  with  normal  teeth  and  jaws, 
among  several  delicate  ones  with  their  teeth  and 
jaws  defective  and  deformed.  So  that  really  (and 
this  is  a  matter  of  vast  importance  in  a  social 
point  of  view)  it  does  not  follow  that  a  weak 
parent  of  either  sex  should  beget  weak  progeny, 
nor  that  strong  parents  should  necessarily  rear 
vigorous  children.  So  far  as  I  have  seen,  children 
come  into  the  world  with  the  elements  of  natural 
growth,  and  this  proceeds  perfectly  if  they  are 
exposed  to  favourable  conditions.  I  have  seen 
the  finest  of  new-born  children  speedily  become 
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as  a  skeleton,  and,  on  the  other  hand,  the  smallest 
grow  large  and  strong  almost  as  rapidly.  I  will 
conclude  by  directing  your  attention  to  the  models, 
which  illustrate  what  I  have  advanced,  and  to  the 
various  forms  of  sucking-apparatus  which  I  have 
placed  on  the  table. 


GENERAL  MONTHLY  MEETING, 

Monday^  November  7,  1864. 
EDWIN  SAUNDERS,  Esq.,  President,  in  the  Chair. 


The  following  Gentlemen  were  proposed  for  the  Membership  of  the 
Society : — 

Mr.  W.  I.  DOHERTY. 

Mr.  M.  C.  Yeo. 

Mr.  J.  H.  Parkinson  (Honorary). 

The  following  Donations  were  made  to  the  Library  and  Museum  : — 

By  Mr.  C.  Wyman.    Dr.  Tilbury  Eox  on  "  Skin  Diseases." 

Mr.  Statham.  An  original  Water-colour  Drawing,  by  Rowlandson, 
"  Transplanting  Teeth,"  Anno  1787. 

Mr.  Bartlett.  Beardmoris's  "Treatise  on  the  Teeth,"  and  a 
Specimen  of  Bone-work  45  years  old. 

Dr.  Giovanni  Corbetta.     "  Sulla  Produzione  dell'  Odoutolite." 

Mr.  Cartwright.  Introductory  Address  given  at  King's  College 
Hospital.    Session  1864-5. 

Mr.  C.  Spence  Bate,  F.R.S.  Address  to  the  Devonshire  Associa- 
tion. 

Mr.  Coleman  read  the  second  and  final  Report  of  the  Committee 
appointed  to  investigate  the  Compounds  employed  for  Filling  Teeth, 
generally  known  as  Osteo-plastic. 
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Report  of  the  Committee  appointed  to  investigate 
the  Compounds  employed  for  Filling  Teeth,  most 
generally  Jcnoivn  as  Osteo-plastic,  and  to  report 
at  a  future  Meeting  of  the  Society  upon  their 
Merits  and  the  best  Methods  of  employing  them, 

(Second  and  Concluding  Notice.) 

After  a  variety  of  practical  experiments  made 
by  the  Committee  upon  the  materials  known  as 
the  above,  with  the  view  of  determining  the  com- 
parative merits  of  the  four  descriptions  they 
employed,  viz.,  Messrs.  Barber's,  Kilnitz's, 
Roberts's,  and  Eostang's,  the  conclusions  they 
have  arrived  at  do  not,  they  feel,  warrant  them  in 
recommending  any  one  of  these  compounds  in 
decided  preference  to  the  rest ;  for  whilst  in  some 
mouths  one  variety  appears  to  answer  tolerably 
well,  in  others  the  opposite  condition  is  found  to 
exist ;  results  which  might  have  been  anticipated 
from  the  experiments  recorded  in  their  first 
notice,  when  it  was  seen  that  the  different  com- 
pounds behaved  very  differently  with  different 
re-agents.  The  only  legitimate  experiments  that 
could  be  instituted  to  test  the  relative  value  of 
the  preparations,  were  by  trying  each  of  them  in 
the  mouth  of  the  same  individual ;  but  in  order 
to  conduct  even  these  experiments  with  fairness 
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it  demanded  that  the  conditions  of  the  teeth  to 
be  filled  should  be  nearly  the  same,  as  regards 
the  cavities,  position  in  the  mouth,  distance  from 
the  gum,  &c.  &c.  Such  conditions  were  too 
rarely  met  with  to  enable  the  Committee  to  form 
any  conclusions  that  could  be  fully  relied  upon  by 
their  members,  or  be  strictly  just  towards  the 
makers  of  the  materials. 

With  regard  to  the  employment  of  these  fill- 
ings the  Committee  feel  themselves  fully  justified 
in  stating  the  following  as  the  conclusions  they 
have  arrived  at. 

Firstly,  they  should  never,  as  a  general  rule,  be 
used  where  a  foil  filling  can  be  successfully  accom- 
plished ;  and  when  this  cannot  be  done,  owing  to 
the  fragile  state  of  the  walls  of  the  tooth,  the 
Committee  would  in  most  cases  give  the  prefer- 
ence to  Jacob's  or  Hill's  stoppings,  which  will 
generally  last  from  two  to  six  years,  whereas  the 
oxy-chlorides,  though  in  some  cases  they  may 
possibly  even  last  as  long  as  the  above,  are  in 
many  instances  found  to  be  useless  in  as  many 
months.  Their  great  uncertainty  is  the  drawback 
to  their  use ;  nor  can  the  unsuitable  cases  be 
always  determined  by  a  previous  examination  of 
the  state  of  the  saliva,  as  this  secretion  is  too 
changeable  in  its  reaction  to  be  relied  upon.  The 
Committee  deprecate  their  employment,  especially 
in  cases  where  the  cavities  are  contiguous  to  the 
gum,  as  it  will  be  found  that  the  fillings  here  first 
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suffer — a  few  weeks  only  often  sufficing  to  allow 
a  distinct  cavity  to  be  formed  at  tlie  radical 
extremity  of  the  filling.  If  it  be  imperative  to 
employ  tbem  in  such  a  case,  from  the  circum- 
stance that  pressure  or  any  application  of  heated 
material  is  contra-indicated,  the  Committee  recom- 
mend the  method  of  procedure  first  adopted  by 
Mr.  Cartwright.  Carefully  remove  the  softened 
dentine  in  the  usual  manner,  taking  especial  pains 
to  excise  that  nearest  to  or  below  the  gum.  Next 
fill  the  tooth  in  the  following  way  :  dry  well  the 
cavity  and  the  adjacent  gum  with  amadou  or 
cotton  prepared  with  caustic  alkali — ^liaving  pre- 
viously arranged  a  sufficient  quantity  of  the  solid 
ingredient  on  a  glass  or  earthen  palette  with  the 
fluid  ingredient  in  separate  drops  near  it.  Mix 
the  two,  and  introduce  some  of  the  mixture  into 
the  cavity  on  a  small  spatula  in  a  rather  moist 
condition,  taking  care  to  rub  or  brush  the  surfaces 
of  the  cavity  over  with  it ;  afterwards  add,  suc- 
cessively, drier  portions,  mixing  them  with  the 
more  fluid  in  the  cavity.  The  cavity  being  filled, 
press  the  surface  firmly  with  a  soft  napkin,  which 
will  absorb  any  uncombined  fluid  that  may  remain, 
and  then  scrape  off*  any  excess  of  filling.  When 
this  has  been  accomplished,  the  stopping  should 
be  brushed  over  with  a  solution  of  gutta-percha 
in  chloroform  ;  after  a  few  seconds  this  will  dry, 
and  the  patient  may  be  permitted  to  close  the 
mouth.      The   thin   layer   of    gutta-percha    (the 
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chloroform  liaving  evaporated)  will  quite  exclude 
all  moisture  from  the  filling  and  often  remain 
upon  the  tooth  for  three  or  four  days.  Should 
the  tooth  be  one  of  the  lower  jaw,  and  the  saliva 
threaten  to  submerge  the  filling  before  its  excess 
has  been  scraped  off*,  cover  over  all  with  the  gutta- 
percha solution  at  once,  and  after  a  few  seconds 
permit  the  patient  to  close  the  mouth  and  get  rid 
of  the  saliva ;  then  scrape  off*  the  layer  of  gutta- 
percha with  the  excess  of  filling  (the  hardness  of 
the  latter  will  be  apparent) ;  and  finally,  again 
brush  it  over  with  the  solution.  The  value  of 
the  gutta-percha  solution  can  only  be  appreciated 
by  those  who  have  used  it.  About  twenty  grains 
of  gutta-percha  to  a  drachm  of  chloroform  is  a 
very  good  proportion.  In  the  cases  referred  to, 
where  the  cavities  were  in  contact  with  or  below 
the  gum,  it  will  be  found  advisable,  after  the  teeth 
have  been  filled  for  a  few  days  (or  even  for  a  few 
hours),  to  cut  away  some  of  the  filling,  when  it  is 
below,  in  contact  with,  or  even  in  proximity  to 
the  gum  (and  in  cases  especially  where  the  gum-s 
are  spongy,  and  when  mucus  is  seen  to  collect 
about  the  necks  of  the  teeth)  and  to  fill  up 
the  cavities  thus  made  with  foil  or  amalgam. 
Fillings  thus  accomplished  will  be  found  to  last 
more  than  double  the  time  they  otherwise  would. 
The  Committee  regret  to  have  to  report  so 
unfavourably  of  these  materials  as  general  fillings 
on  account  of  their  want  of  durability,  but  they 
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can  however  recommend  tliem  as  being  very 
valuable  in  the  following  cases  : — 

Firstly,  as  temporary  fillings,  for  not  more  than 
a  few  weeks,  where  it  is  desired  to  diminish  the 
sensibility  of  dentine  ;  but  this  treatment  though 
generally  successful  is  not  always  found  to  accom- 
plish the  desired  object. 

Secondly,  in  cases  where  it  is  desired  to  cap 
temporarily  a  pulp  exposed  in  excavating  a  cavity, 
or  cutting  out  decay  from  front  teeth.  This  pro- 
ceeding the  Committee  recommend  should  be 
carried  out  as  follows  : — a  small  piece  of  thin  kid 
leather  should  be  slightly  moistened  with  a  weak 
solution  of  gum  mastich  in  alcohol  to  make  it 
adhere  readily  to  the  exact  spot  required  to 
which  it  should  be  conveyed,  after  the  cavity 
has  been  thoroughly  dried.  The  oxy-chloride 
should  then  be  carefully  placed  over  all ;  but 
in  these  cases  not  mixed  in  the  cavity,  for  in  so 
doing  the  leather  capping  would  very  probably 
be  displaced.  The  most  valuable  property  of 
the  osteo-plastic,  viz.,  that  of  its  adhesion,  is 
here  exemplified  —  for  it  may  be  applied  to 
almost  a  flat  surface  of  a  tooth  with  success. 
Several  cases  thus  treated  by  members  of  the 
Committee  have  succeeded  to  their  entire  satisfac- 
tion. [In  one  case,  that  of  a  young  woman,  a 
patient  at  the  Dental  Hospital,  the  pulp  in  a 
right  upper  central  incision  was  exposed  in  the 
operation    of  excising  the  decay,  the   pulp   ex- 
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tended  abnormally  towards  the  mesial  angle  (the 
internal  inferior  angle)  of  the  tooth;  after  the 
bleeding  had  been  subdued,  the  case  was  treated 
as  above,  and  after  a  few  weeks  it  was  found  that 
secondary  dentine  had  formed  at  the  spot  where 
the  pulp  had  been  exposed.  The  operation  of 
capping  was  repeated,  and  after  some  weeks 
longer  the  capping  was  removed.  The  dentine 
of  the  excised  surface  was  however  very  sensitive ; 
but  this  quite  disappeared  after  the  patient  had 
for  some  time  applied  spiritus  ammoniaa  comp. 
on  cotton.] 

Thirdly,  as  fillings  for  teeth  the  walls  of 
which  are  too  slight  to  bear  any  other  kind  of 
stopping,  especially  when  they  support  mechanical 
appliances  in  the  mouth.  The  Committee  believe 
that  molar  teeth  might  often  be  saved  with  these 
materials  for  several  years  for  this  purpose,  par- 
ticularly if  the  cavities  present  chiefly  masticating 
surfaces ;  for  it  is  surprising  how  little  such 
surfaces  sufier  from  wear  ;  attrition  probably 
protects  them  more  than  it  destroys  them. 

[An  excellent  plan  of  treating  molar  teeth 
where  the  crowns  are  partially  involved  has  been 
adopted  by  Mr.  Cartwright,  which  consists  in 
filling  the  cavities  to  one-third  of  then'  depth,  as 
well  as  coating  the  walls  to  within  a  short  distance 
of  the  orifice  of  the  cavity  with  the  oxy-chloride, 
and  afterwards,  when  this  has  firmly  set,  packing 
the  remainder  of  the  cavity  with  foil.] 


168  REPOET    OF   THE    COMMITTEE    ON 

In  another  class  of  cases  the  Committee  have 
also  found  this  material  very  serviceable,  viz., 
where  the  fang  of  a  tooth  has  its  sides  too  slight 
and  its  cavity  too  large  to  admit  of  the  process 
of  pivoting  in  the  ordinary  way.  Into  such  a 
fang  a  pivot  tooth  may  be  readily  cemented  with 
it ;  and  several  cases  done  in  this  way,  though 
originally  only  with  a  view  of  temporarily  over- 
coming a  difficulty,  have  been  found  to  last 
exceeding  well.  A  solid  tooth  —  that  is,  one 
without  any  tube  in  its  centre,  and  somewhat 
shaped  to  the  form  of  the  cavity  of  such  a  root, 
with  undercuts  to  retain  some  of  the  cement, 
would  be  the  best  for  such  cases. 

In  many  other  ways  that  will  suggest  them- 
selves to  the  minds  of  all,  these  materials  may  be 
found  useful,  but  the  Committee  think  they  have 
dwelt  upon  the  most  important.  In  concluding 
their  report,  the  Committee  cannot  but  feel  that 
those  who  anticipated,  when  these  descriptions  of 
fillings  were  introduced,  that  they  would  super- 
sede every  other  kind  of  filling,  will  experience 
much  disappointment  when  they  find  (as  many 
have  doubtless  already  found  in  their  private 
practice)  to  how  limited  a  class  of  cases  only 
they  are  applicable  ;  but  they  trust  that  the  some- 
what discouraging  results  which  have  attended 
their  investigations  will  not  deter  any  who  may 
be  seeking  to  discover  a  more  perfect  kind  of 
white  plastic  cement  than  has  as  yet  been  ofiered 
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to  our  profession,  from  prosecuting  experiments 
to  this  desirable  end.  They  feel  that  a  white  or 
nearly  white  cement,  as  durable  as  gold  and  as 
plastic  and  adhesive  as  the  oxy- chloride  of  zinc, 
would  be  almost  invaluable  for  preserving  the 
front  teeth ;  for  though  much  ingenuity  and  skill 
may  be  displayed  by  an  operator  in  building  up  in 
gold,  the  almost  fragments  of  teeth  we  often 
meet  with,  there  is  no  doubt  but  that  such  dis- 
plays of  the  precious  metal  in  the  front  of  the 
mouth  are  anything  but  ornamental  to  the  pos- 
sessors. 

(Signed)         Samuel  Cartwright. 
John  Tomes. 
W.  A.  Harrison. 
Alfred  Coleman. 
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Mr.  Chaeles  James  Fox  read  a  paper :  — 

On  the  Preparation  of  the  Mouth  for  the  Reception 
of  Artificial  Teeth, 

Mr.  Peesident  and  Gentlemen, — In  selecting 
the  above  as  tlie  subject  of  a  paper  which,  how- 
ever poor  in  itself,  might  be  the  starting-point  of 
an  interesting  and  instructive  discussion,  I  cer- 
tainly felt  that  an  apology  would  be  due  to  you, 
and  some  explanation  would  have  to  be  offered 
for  the  reintroduction  to  your  notice  of  a  matter 
which  has  been  so  recently  discussed  in  this 
room.  But  there  my  diflB.culties  seem  to  end. 
It  appeared  to  me  that  I  had  plenty  to  say,  plenty 
of  good  arguments  in  support  of  my  theory; 
sound  common  sense,  justice,  and  even  humanity, 
on  my  side ;  but  on  turning  to  the  recorded 
opinions  of  others, — and  refreshing  my  memory 
by  a  reference  to  the  report  of  the  meeting  of 
this  Society  in  April  last,  at  which  this  subject 
was  discussed,  the  magnitude  of  the  task  some- 
what startled  me ;  for,  with  one  or  two  excep- 
tions, the  whole  voice  of  the  profession  was 
apparently  lifted  against  me,  and  more  clearly 
than  any  others,  that  of  some  of  its  leaders. 
Indeed,  after  reading  over  two  or  three  times  the 
observations  of  Mr.  Saunders,  Mr.  Harrison,  and 
Mr.  Thomas  Rogers,  the  question  arose  in  my 
mind,  as  to  whether  the  argument  could  honestly 
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be  continued  on  the  side  on  which  I  had  intended 
to  take  it  up — could  I,  without  rashness,  express 
opinions  apparently  so  utterly  at  variance  with 
the  teachings  of  those  who  can  appeal  to  so  many 
years  of  experience  in  support  of  their  theories  ? 
But  further  reflection  led  me  to  hope  that  perhaps 
we  did  not  really  differ  so  much  as  it  appeared  ; 
that,  probably,  in  practice  we  might  be  found 
to  agree,  although  in  theory  we  might  appear 
somewhat  to  differ.  Besides,  I  had  not  yet  heard 
enough  to  convert  me  if  wrong,  and  was  there- 
fore all  the  more  encouraged  to  proceed  with 
this  paper,  in  the  hope  that,  in  the  discussion 
which  would  ensue,  I  might  see  either  better 
grounds  for  altering  my  opinions,  or  more  com- 
plete confirmation  of  them.  Let  me,  then,  hope 
that  there  will  be  a  very  free  expression  of  opinion 
on  the  subject,  not  only  on  my  own  account,  but 
also  on  account  of  many  provincial  friends,  who, 
judging  by  numerous  letters  addressed  to  me  on 
the  subject,  are  most  anxious  to  have  it  more 
fully  ventilated. 

My  reason  for  the  reintroduction  of  a  subject 
so  recently  under  your  notice,  is  briefly  this. 
Subsequently  to  the  April  meeting,  a  notice  ap- 
peared in  the  ''  Lancet"  of  a  paper  read  here  by 
Mr.  J.  H.  Kyan,  and  after  enumerating  a  few  of 
the  author's  opinions,  the  notice  terminated  thus : 
— *'  The  discussion  that  followed  eUcited  the 
opinion  of  the  Society  to  be  in  favour  of  Conser- 
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vative  Surgery,  and  that,  as  a  rule,  it  was  far 
more  desirable  to  preserve  than  to  extract  all 
teeth  and  roots." 

JSTow  it  struck  me  that  to  a  superficial  observer, 
this  Society,  by  the  expression  of  such  an  opinion, 
would  appear  to  endorse  the  announcement  so 
persistently  made  in  the  daily  papers,  ''  that  teeth 
may  be  fixed  without  removing  the  stumps,  or 
fitted  without  extractions;"  or  again,  "no  ex- 
tractions of  stumps,  or  the  least  pain;"  or  the 
announcement  of  another  man  that  "  his  method 
does  not  require  the  extraction  of  the  roots,  or 
any  painful  operation."  The  term  used.  Con- 
servative Surgery,  was  one  especially  calculated, 
at  the  present  time,  to  please  the  ears  of  our 
medical  friends ;  and  it  appeared  to  me  that  the 
sentence  might  considerably  embarrass  many 
honest  young  practitioners  in  their  endeavour  to 
do  justice  to  their  patients  and  credit  to  them- 
selves. Fancy  the  position  of  such  a  one,  on 
urging  the  removal  of  some  obnoxious  roots,  to 
be  answered  by  some  kind  medical  friend  of  the 
patient's,  '*  But,  my  dear  Sir,  you  are  acting 
against  the  opinion  of  your  own  Dental  Society. 
The  extraction  of  roots  is  an  entirely  exploded 
notion,  for  the  decision  of  the  Society  was  in 
favour  of  Conservative  Sargery,  Sir !  "  it  is  not 
all  who  have  the  gift  of  a  ready  reply  to  a  specious 
argument ;  and  I  was  desirous  of  seeing  in  the 
pages  of  the  medical  papers  the  report  of  a  more 
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modified  expression  of  the  opinion  of  this  Society ; 
for  we  are  so  largely  indebted  to  medical  men  for 
our  practice,  that  it  is  important  our  opinions 
should  be  fairly  expressed  in  their  journals. 

Another  part  of  this  sentence  to  be  regretted 
is  the  classing  together  of  teeth  with  roots.  I 
consider  myself  as  much  an  advocate  for  Conser- 
vative Dental  Surgery  as  any  of  my  fellow-prac- 
titioners, as  far  as  teeth  are  concerned  ;  but  fear 
that,  to  a  certain  extent,  as  regards  roots,  we  shall 
be  at  variance.  We  •all  know  that  in  surgery  a 
portion  of  a  limb  is  better  than  none  at  all ;  but 
surely  even  the  eminent  originator  of  the  term 
Conservative  Surgery  (Mr.  Fergus  son)  would  not 
tolerate  the  continuance  of  even  so  much  diseased 
bone  at  the  end  of  a  stump  as  would  cause  such 
amount  of  tenderness  and  puffiness  of  the  limb 
as  would  interfere  with  the  patient's  comfortable 
enjoyment  of  a  wooden  leg.  My  simile,  perhaps, 
is  not  quite  apropos  of  Mr.  Fergusson,  who, 
judging  by  his  recent  lectures  at  the  College  of 
Surgeons,*  seems  to  be  a  confirmed  enemy  of 
wooden  legs  ;  but  even  in  his  own  grand  operation 
of  excision  of  joints,  when,  instead  of  a  wooden 
leg,  he  readjusts  the  patient's   own  limb,   as  it 


*  "  Lectures  on  tlie  Prof^rcss  of  Anatomy  and  Surgery  during  the 
Present  Century,"  delivered  at  the  Royal  College  of  Surgeons  of 
England,  in  June,  1864,  by  William  Fergusson,  F.R.C.S.,  F.R.S., 
Surgeon  to  King's  College  Hospital,  Professor  of  Surgery  in  the 
Royal  College  of  Surgeons. 
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were,  to  his  stump,  he  would  scarcely  rest  satis- 
fied if  the  patient,  after  a  lapse  of  some  time, 
was  debarred  from  the  free  use  of  his  limb,  owing 
to  the  presence  of  a  small  portion  of  diseased 
bone.  Would  he  not  at  once  excise  the  offending 
piece  ? 

This  may  seem  somewhat  of  a  digression,  but 
the  use  of  the  term  Conservative  Surgery  has  led 
me  to  it.  Wow,  my  theory  is  that  the  root  of  a 
tooth  is  equivalent  to  a  piece  of  diseased  bone 
left  in  the  limb,  represented  by  the  entire  maxilla  ; 
and  JN^ature  appears  to  hold  the  same  opinion,  for 
does  she  not  use  every  effort  in  her  power  to  eject 
that  root  ?  There  are  certainly  some  exceptions, 
but  they  are  comjDaratively  so  rare  that  the  treat- 
ment to  be  adopted  in  such  cases  should  not  be 
the  Tide,  but  the  exception.  Before  going  further, 
I  would  divide  roots  into  four  classes  : 

First,  the  roots  of  such  teeth  the  crowns  of 
which  have  been  lost  by  neglected  decay,  never 
having  been  stopped  or  treated  in  any  way  what- 
soever. 

Secondly,  the  roots  of  those  teeth  that  have 
been  inefficiently  stopped,  or  which  the  patient 
has  neglected  to  have  restopped  from  time  to 
time. 

In  the  third  class  I  would  place  the  roots  of 
such  teeth  as  have  been  kept  stopped  from  time 
to  time,  but  in  which  the  advancing  decay  has 
necessitated  a  more  advanced  cutting   away   at 
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each  operation,  until  at  last  so  little  has  been  left 
of  the  original  structure,  that  the  crown  is  fairly 
broken  off. 

There  is  a  fourth  class,  in  which  may  be  placed 
those  roots  which  are  the  remains  of  teeth  that 
have  been  gradually  ground  down  by  their  an- 
tagonists till  they  are  level  with  the  gum. 

Now,  with  regard  to  the  first  class,  it  is  rare  to 
find  a  case  in  which  the  roots  of  such  teeth  are 
even  moderately  healthy,  inasmuch  as  the  ten- 
dency of  the  decay  has  been  to  creep  upwards 
into  the  fang  long  before  the  crown  has  broken 
off,  and  few  will  differ  from  me  in  the  opinion 
that  all  such  roots  should  be  unhesitatingly  re- 
moved ;  for  if  plates  are  placed  over  them,  the 
result  will  be  constant  pain  and  annoyance  to  the 
patient.  With  regard  to  this  class  of  roots,  it  is 
unnecessary  to  detain  you  with  any  arguments  in 
favour  of  extracting  them  prior  to  suppljdng  the 
patient  with  artificial  teeth  ;  for  whatever  advan- 
tanges  those  who  advocate  retaining  them  con- 
ceive to  be  gained  by  their  retention,  they  are  all, 
in  my  opinion,  outweighed  by  the  undeniable  fact 
that  you  have  a  mass  of  corruption  retained  in 
the  mouth,  vitiating  the  saliva,  poisoning  the 
breath,  and  injuring  the  system  generally.  The 
second  class  are  those  which  would  be  amenable 
to  treatment,  and  a  short  time  would  suffice  to 
show  whether  they  should  be  condemned  with  the 
first  class  or  retained  with  the  next. 
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With  regard  to  the  third  class,  the  roots  are 
so  far  free  from  active  disease,  that  it  would  not 
be  right  to  blame  the  Dentist  for  placing  a  plate 
over  them  ;  and  it  is  to  this  and  the  fourth  class 
that  reference  will  be  made  when  weighing  the 
pros  and  cons  of  removing  them  or  not.  It  has 
been  suggested  to  drill  the  pulp  canal,  and  stop 
such  roots  with  gold ;  but  if  a  patient  is  willing 
to  put  up  with  this  extra  trouble  and  expense, 
and  the  roots  are  sufficiently  healthy  to  bear  it, 
why  not  pivot  such  roots,  and  thereby  secure  a 
firmer  support  for  artificial  teeth  at  the  back? 
Such  cases  have  come  under  my  notice  with 
the  six  or  eight  upper  front  teeth  so  treated, 
and  a  plate  worn  for  the  back  teeth.  Those 
who  advocate  the  retention  of  such  stumps  in 
the  mouth  would,  no  doubt,  point  triumphantly 
to  the  long-continued  existence  of  the  stump 
which  holds  such  pivot ;  but  the  stump  of  a  pivoted 
tooth  stands  a  far  better  chance  of  continuing 
healthy  than  it  would  do  were  it  covered  by  a 
plate.  If  covered  with  a  plate,  it  is  subjected  not 
only  to  a  direct  pressure,  but — as  it  gradually 
becomes  even  slightly  elongated  by  the  process  of 
ejection — it  has  to  undergo  a  continual  from  side 
to  side  pressure,  according  as  the  patient  bites  on 
the  one  side  or  the  other  of  it,  inasmuch  as  the 
plate  must  acquire  a  slight  rock  upon  the  gradually 
extruding  root. 

Again,  if  from  a  slight  constitutional   disturb- 
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ance  the  giim  around  becomes  a  little  tumid,  it 
will  very  soon  be  pinched  between  the  edge  of  the 
root  and  the  plate,  producing  an  amount  of  an- 
noyance which  must  be  felt  to  be  appreciated. 
Undoubtedly  many  cases  may  be  instanced  where 
teeth  have  been  worn  under  these  circumstances 
for  years ;  but,  as  a  Dentist  once  remarked  to  me, 
such  cases  go  to  prove  only  how  much  nature 
may  occasionally  be  made  to  endure  or  tolerate, 
but  are  no  proof  that  it  is  right  she  should  do  so. 
The  great  argument  adduced  by  those  who 
favour  the  retention  of  roots  in  the  mouth  is,  that 
it  preserves  the  contour  of  the  face.  The  impor- 
tance of  this  consideration  is  unquestionable,  and 
before  the  days  of  vulcanite  would  have  seemed 
unanswerable  ;  but  we  are  now  enabled  so  fully 
to  restore  the  lost  alveolus  without  adding  very 
considerably  to  the  weight  of  the  piece,  that  if 
other  reasons  induce  us  to  advise  the  extraction 
of  the  roots,  this  one  need  not  deter  us.  It  will 
be  said  that  to  this  artificial  bulk  the  mascles  are 
not  attached ;  but  this  very  consideration  would 
lead  me  to  think  favourably  of  the  early  extrac- 
tion of  roots.  We  all  know  that  later  in  life  the 
power  of  patients  over  the  muscles  of  the  jaw^s  is 
not  so  great  as  when  they  are  young ;  and  I  am 
not  now  alluding  to  those  muscles  that  are  at- 
tached to  the  maxillas  in  close  vicinity  to  the 
alveolus,  but  to  those  which  are  more  remote 
from   it.     A  young  mouth   in    wliic1i,   from   ]U'e- 
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mature  loss  of  the  teetli  the  alveolus  is  almost 
entirely  absorbed,  will  far  more  readily  accom- 
modate itself  to  a  large  bulk  of  foreign  matter, 
than  an  old  mouth  will,  and,  therefore,  it  ap- 
pears to  me  the  best  practice  to  secure,  internally, 
an  aged  condition  as  early  as  possible,  for  if 
the  prematurely- aged  gums  are  so  surmounted 
with  a  stout  artificial  alveolus,  the  muscles 
of  the  lips  with  their  youthful  strength  and 
energy  will  readily  accommodate  themselves  to 
the  foreign  mass,  and  retain  the  semblance  of 
youth  much  longer  than  they  would  if  the  stumps 
were  not  removed  till  later  in  life. 

A  young  lady,  of  prepossessing  appearance,  has 
been  for  some  years  under  my  care,  who,  at  the 
age  of  eighteen,  met  with  a  severe  accident,  which 
resulted  in  the  loss  of  several  front  teeth*  and  the 
exfoliation  of  a  considerable  amount  of  the  alveo- 
lar process  :  the  lost  substance  was  replaced  with 
a  vulcanite  piece,  and  from  time  to  time  such 
large  portions  of  the  alveolus  have  had  to  be 
removed,  as  well  as  nearly  all  her  remaining  upper 
teeth,  that  her  mouth  presents  all  the  appearance 
of  an  aged  edentulous  jaw;  nevertheless  when 
she  has  her  piece  in,  the  most  observant  would 
not  detect  that  she  had  sustained  any  loss, 
though  the  external  appearance  when  the  teeth 
are  removed,  is  very  far  from  youthful.  INTow, 
I  am  quite  sure  that  this  lady  will  retain  the 
youthful  appearance  of  her  mouth  much  longer 
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than  a  person  would,  who  had  not  become  ac- 
customed to  the  bulk  of  foreign  matter  in  early 
life.  Some  time  ago  a  young  girl  came  under 
my  care,  who  had  lost  by  neglected  decay  the 
four  upper  incisors.  In  this  case,  on  my  advis- 
ing the  removal  of  the  roots,  one  of  our  most 
eminent  practitioners  was  consulted,  with  my 
consent,  as  to  the  propriety  of  my  opinion. 
He  advised  pivoting,  and  his  advice  would  have 
been  followed,  but  for  the  extremely  crowded  and 
awkward  disposition  of  the  roots.  He  advanced 
this  very  argument  against  the  extraction  of  the 
roots,  that  the  alveolus  would  become  so  much 
absorbed  so  early  in  life.  It  was  this  gentleman's 
remarks  upon  the  case  in  point  that  led  me  very 
carefully  to  weigh  the  matter  in  my  mind,  and  as 
yet  I  am 'not  a  convert  to  his  opinion. 

The  fourth  class  of  roots  mentioned  was  that 
in  which  the  crown  had  been  gradually  worn  off 
by  the  contact  of  the  opposing  teeth.  You  will 
see  two  or  three  models  of  such  cases  on  the 
table,  and  no  doubt  the  work-room  shelves  of 
most  of  you  could  furnish  many  similar  examples. 
One  fact  in  connection  with  them  is,  that  two  out 
of  the  three  were  corn  factors,  in  the  constant 
habit  of  chewing  corn.  One  gentleman,  whose 
model  I  have  here,  and  whom  we  will  call  Mr. 
P — ,  especially  described  to  me  that  when  tasting 
different  grains  of  corn  to  test  them,  even  before 
the  loss  of  his  molars,  he  used  his  front  teeth  to 

N   2 


180  PREPAEATION    OF    THE    MOUTH    FOE 

chew  the  corn  with,  and  then  tasted  it  between 
the  tip  of  his  tongue  and  that  part  of  the  palate 
immediately  behind  the  central  incisors  just  over 
the  anterior  palatine  canal.  These  remarks  may 
seem  somewhat  discursive,  but  you  will  under- 
stand them  on  being  told  that  the  fact  of  the 
proper  exercise  of  his  trade  being,  according  to 
his  account,  dependent  upon  the  accuracy  with 
which  he  could  triturate  and  immediately  taste 
the  grain,  hampered  me  very  much  in  my  treat- 
ment of  the  case.  Under  ordinary  circumstances 
the  front  teeth  should  have  been  pivoted,  and  a 
plate  supplied  for  the  rest.  One  great  difficulty 
in  his  case  was,  that  he  did  not  care  about  having 
the  teeth  at  all,  but  his  wife  particularly  wished 
him  to  have  them  on  the  score  of  appearance, 
and  yet  he  naturally  would  not  consent  to  sacri- 
fice the  comfort  he  derived  from  those  two  active 
little  masticators. 

Another  instance  of  this  peculiar  class  of  root 
is  to  be  found  in  another  case  on  the  table  (that 
of  Mr.  G — ),  in  which  appearance  was  not  cared 
for.  He  simply  consulted  me  as  to  what  had  best 
be  done.  His  bite  is  so  beautifully  perfect  in  the 
front  of  the  mouth,  that  it  would  be  cruel  in  any 
way  to  deprive  him  of  it,  especially  as  he  is  a 
great  frequenter  of  civic  banquets ;  but  he  was 
supplied  with  a  plate  of  vulcanite,  in  the  masti- 
cating portion  of  which  was  imbedded  chips  of 
mineral  teeth   (there  being  no  room  for  shapely 
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molars).  Too  rapid  a  wearing  down  of  the  in- 
cisors was  thus  prevented.  This  gentleman  is 
not  a  corn  factor,  and  there  does  not  appear  any- 
special  reason  to  account  for  the  wearing  down  of 
his  front  teeth,  save  the  usual  one,  of  their  edge 
to  edge  apposition  coupled  with  the  loss  of  his 
molars. 

There  is  a  third  case  here,  Mr.  C — ,  another 
corn  factor.  In  this  case  these  stumps  will  be 
unhesitatingly  removed  ;  for,  although  the  bite  is 
apparently  so  very  perfect,  Ixe  dare  not  make  use 
of  it,  as  the  surrounding  gums  are  so  painful 
from  occasional  bruising  between  the  opposing 
teeth  that  he  can  only  enjoy  the  softest  food ;  and 
as  the  treatment  of  them  would  only  postpone 
the  evil  until  he  had  again  worn  the  teeth  down  a 
little  lower,  it  is  my  intention  (for  the  case  has 
only  just  come  under  my  care)  to  remove  the 
stu7n2Js,  but  certainly  not  the  few  remaining 
teeth. 

To  return  more  immediately  to  the  general 
question.  As  to  the  removal  of  stumps  ;  the  first 
principal  objection  is,  that  you  thereby  destroy 
the  contour  of  the  face.  This  is  a  question  of 
appearance,  and  has  been  replied  to  above. 
The  second  is,  that  you  thereby  destroy  the 
alveolar  ridge,  and  this  is  a  question  more  of 
utility;  but  even  here  the  same  argument  may 
be  used  as  in  reference  to  preserving  the  con- 
tour of  the  mouth,  for  where  an  edentulous  jaw 
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is  inevitably  the  fate  of  patients  at  a  compara- 
tive early  age,  the  earlier  they  become  thoroughly 
accustomed  to  it  the  more  likely  they  are  to 
have  permanent  comfort  in  their  old  age.  This 
is  not  advanced  as  a  positive  assertion,  but  put 
forward  for  your  consideration.  It  is  just 
one  of  those  questions  that  can  be  best  spoken 
on  by  those  elders  of  our  profession  who,  from 
length  of  years,  have  been  enabled  to  watch 
the  progress  of  some  of  the  patients  of  their 
younger  days  to  more  advanced  life.  Supposing 
the  decision  of  experience  should  be  against  me, 
I  should  only  be  content  to  resign  the  lower  jaw 
to  the  reign  of  roots ;  for  as  regards  the  upper 
the  power  of  obtaining  a  hold  upon  it  through 
the  instrumentality  of  the  palate,  even  when 
the  alveolus  is  entirely  absorbed,  and  the  pre- 
sence of  roots  is  so  great  an  obstacle  to  the 
perfection  of  such  hold,  that  if  retained  it  would 
be  against  my  advice ;  but  in  the  lower  jaw  I  am 
more  willing  to  the  retention  of  roots,  especially 
in  the  front  of  the  mouth,  and  where  the  patient 
has  sought  for  artificial  teeth  for  the  first  time  at 
an  advanced  period  of  life.  You  see  here  such  a 
case,  in  which  about  a  fortnight  ago  I  declined  to 
remove  the  roots,  although  urged  to  do  so,  for 
with  this  lady's  inexperience  in  the  use  of  artifi- 
cial teeth  such  a  little  mound  in  the  front  of  the 
mouth  was  invaluable.  My  previously-expressed 
opinion  as  to  the  ill  effects   of  the  presence  of 
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decaying  matter  has  not  escaped  my  recollection  ; 
but  sucli  cases  as  tliis  are  of  an  exceptional  nature, 
in  which  we  have  to  choose  between  two  evils. 

My  observations  upon  the  propriety  of  removing 
roots,  prior  to  the  adaptation  of  artificial  teeth, 
have  reached  to  such  a  length  that  this  portion  of 
my  subject  must  be  hurried  over,  or  I  fear  your 
patience  will  be  exhausted  before  my  paper  has 
been  made  to  bear  out  its  title.  There  is  much 
yet  to  be  said  on  the  subject ;  as  for  instance — on 
the  frequent  discomfort  of  patients  fi^om  the  misfit 
of  gold  plates  within  a  few  months,  from  the  ex- 
trusion of  roots — although  nothing  could  have 
been  more  perfect  when  they  left  the  Dentist's 
hands.  The  constant  liability  of  vulcanite  plates 
to  break  over  such  roots,  for  the  practice  of 
putting  vulcanite  plates  over  roots  is  a  fi^uitful 
source  of  the  discredit  into  which  vulcanite  too  often 
falls  from  frequent  fracture — the  constant  occur- 
rence of  neuralgic  pains  about  the  head  and  neck, 
referable  by  the  patient  to  no  definite  point,  and 
for  which  the  medical  man  is  far  oftener  consulted 
than  the  Dentist — the  nausea  that  we  hear  pa- 
tients sometimes  complain  of — the  bad  taste  which 
they  attribute  to  the  peculiarity  of  the  material, 
where  vulcanite  is  used — and  the  inferiority  of 
the  gold,  where  gold  is  used.  In  common  with 
many  other  gentlemen  who  think  with  me,  I  could 
instance  many  cases  where  my  superior  skill  has 
been    praised  for  teeth    in  no  ways   >:uporior    to 


184  PREPARATION    OF    THE    MOUTH    FOR 

those  supplied  by  hundreds  of  others,  simply  be- 
cause the  removal  of  roots  has  been  urged  before 
supplying  new  sets.  All  these  and  many  other 
points  there  is  not  now  time  to  dilate  upon. 

In  the  commencement  of  my  remarks,  I  may 
have  seemed  to  object  more  to  the  use  of  the 
term  of  Conservative  Surgery  than  I  really  do.  In 
the  excellent  summing  up  made  by  our  President, 
Mr.  Saunders,  the  words  are  aptly  used,  when 
taken  with  the  context  of  his  remarks ;  but  in 
the  short  paragraph  in  the  "  Lancet,"  they  seemed 
to  me  calculated  to  mislead  and  dazzle  some 
medical  men.  I^o  one%  can  be  more  tenacious 
than  I  am  of  the  principle  of  sustaining  a  con- 
nection between  our  immediate  specialty  and  the 
noble  science  of  surgery,  and  my  only  endeavour 
was  to  show,  that  to  lay  it  down  as  a  rule  that 
roots  should  be  retained  was  not  really  in  accord- 
ance with  the  true  spirit  of  conservative  surgery; 
but  as  regards  the  application  of  the  principle  to 
the  preservation  of  every  tooth  that  can  possibly 
be  saved,  I  am  a  warm  advocate  for  it. 

So  long  as  the  crown  of  a  tooth  remains,  it  is 
of  incalculable  benefit  to  the  patient  in  keeping 
the  piece  steady,  and  accustoming  him  to  the 
presence  of  the  piece.  The  circumstances  are 
very  rare  under  which  the  removal  of  a  tooth 
should  be  recommended  to  make  way  for  an  ar- 
tificial substitute.  The  voice  of  the  meeting  on  a 
former  occasion  having  been   so  loudly  raised  in 
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favour  of  the  retention  of  all  teeth  and  roots, 
this  branch  of  the  subject  need  not  be  dilated 
upon  by  me  further  than  to  express  my  dissent 
on  this  point  from  my  friend  Mr.  Kyan ;  but,  at 
the  same  time,  it  is  only  just  to  say  that  he  did 
himself  great  injustice  by  sending  for  your  in- 
spection a  card  of  teeth  (whicli,  at  first  sight, 
looked  very  much  like  a  slaughter  of  innocents), 
without  a  more  detailed  account  of  the  cases  than 
was  appended.  He  has  since  given  me  a  full 
account  of  each  case,  and  a  closer  inspection  of 
the  card  showed  that  the  apparently  good  teeth 
were  mostly  the  victims  of  excessive  alveolar 
absorption,  which,  combined  with  other  circum- 
stances, rendered  their  removal  advisable. 

The  clear  and  concise  way  in  which  he  has 
placed  the  pros  and  cons  of  the  subject  before  you 
for  discussion,  makes  me  view  my  own  more 
verbose  paper  with  some  dissatisfaction. 

For  those  cases  in  which  it  is  proposed  to  place 
artificial  teeth  over  roots,  there  is  in  truth  very 
little  preparation  to  be  made,  save  that  of  cutting 
or  filing  down  the  roots,  in  some  cases  treating 
and  stopping  them,  and  the  thorough  cleansing 
from  tartar  of  the  remaining  teeth.  With  very 
sensitive  patients  the  painful  discomfort  experi- 
enced by  the  action  of  the  file  may  be  much  ob- 
viated by  always  drawing  it  one  way,  and  using 
it  in  the  direction,  rather  of  the  length  than  the 
breadth  of  the   alveolus  ;  for   the   preservation  of 
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these  roots  by  cleanliness,  a  sponge  tootli-brusli, 
if  the  expression  may  be  used,  or  tlie  india-rubber 
tootli-bruslies  invented  by  Mr.  Napier,  will  be 
found  very  serviceable.  When  the  cavity  of  a 
root  to  be  stopped  is  large,  and  there  is  a  pro- 
bability of  the  formation  of  a  gumboil,  it  is  very 
useful  to  insert,  first  of  all,  a  very  fine  gold  tube, 
and  then  stop  round  it ;  or  a  small  gold  wire  may 
be  placed  in  the  centre,  and  when  the  stopping  of 
gold  or  amalgam  is  completed,  the  wire  may  be 
withdrawn,  thus  leaving  a  channel  for  the  exit  of 
matter.  Some  such  proceeding  was  suggested  a 
few  years  ago  by  Dr.  Coghlan,  in  the  pivoting  of 
teeth. 

When  the  roots  are  extracted,  a  point  for  dis- 
cussion is  the  leng^th  of  time  that  should  be 
allowed  to  elapse  before  supplying  even  a  tem- 
porary piece ;  in  my  own  practice  I  have  no 
hesitation  in  taking  at  once  an  impression  with 
very  soft  wax;  to  the  model  thus  obtained  a 
vulcanite  tray  is  made,  with  which  a  very  perfect 
model  may  be  obtained.  I  prefer  to  adjust  a  set 
of  teeth,  within  two  or  three  days,  to  the  model 
thus  obtained,  especially  for  those  who  have  not 
previously  worn  artificial  teeth  ;  with  a  little  care 
there  is  no  difficulty  in  getting  my  patients  to 
wear  these  over  the  still  tender  p'ums,  and  two 
great  advantages  are  thereby  obtained ;  in  the 
first  place,  by  cutting  away  those  parts  of  the 
vulcanite  that  correspond  with  the  deeper  sockets 
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of  the  extracted  roots,  a  more  regular  absorption 
of  the  alveolus  is  induced  by  the  pressure  of  the 
piece ;  in  the  second  place,  patients  attribute  any 
awkwardness  they  experience  in  the  first  use  of 
artificial  teeth  to  the  tenderness  of  their  mouth, 
rather  than  to  any  want  of  skill  on  the  part  of 
the  Dentist ;  and  having  worn  for  some  months 
a  comparatively  uncomfortable  piece,  they  are 
ready  to  hail  with  delight  the  comfort  of  the  new 
piece,  to  which  they  find  no  difficulty  in  at  once 
accommodating  themselves.  I  almost  invariably 
make  two  pieces  for  a  patient,  the  first  piece 
being  returned  on  the  completion  of  the  perfect 
set,  which  is  not  made  for  six  and  often  twelve 
months  after  the  operation,  and  am  amply  repaid 
for  the  extra  trouble  by  the  satisfaction  expressed 
by  the  patient.  A  little  explanation  of  the  course 
to  be  pursued  prior  to  undertaking  a  case  is  never 
found  thrown  away. 

In  this  honourable  assembly  I  need  say  nothing 
in  deprecation  of  the  system  of  making  artificial 
teeth  soon  after  the  extraction  of  roots,  without  a 
proper  explanation  to  the  jDatient  of  the  conse- 
quences of  absorption,  but  will  proceed  at  once 
to  allude  to  the  plan  of  paring  down  any  irregu- 
larities of  the  alveolar  process  after  the  removal 
of  roots.  At  p.  4GG  of  the  "  Dental  Cosmos  " 
for  April,  1863,  you  will  find  an  article  by  Dr. 
Atkinson  on  this  subject.  Time  will  not  permit 
me  to  do  more  than  refci'  you  to  the  paper  itself. 
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The  removal  of  small  spiculas  of  bone  on  tlie 
line  of  the  external  alveolar  plate,  or  the  excision 
of  some  very  prominent  septse,  we  have  probably 
all  had  to  do  at  one  time  or  another ;  but  the 
article  alluded  to  treats  of  a  far  more  extensive 
operation. 

Our  President  alluded  in  his  remarks  on  Mr. 
Kyan's  paper  to  the  question  of  the  humanity  of 
the  case.  I  should  be  very  sorry  to  be  classed 
among  the  inhuman  Dentists,  but  hope  that  the 
use  of  chloroform  in  these  days  will  relieve  me 
from  that  imputation. 

I  will  not  detain  you  now  longer  than  to  allude 
to  what  has  been  said  by  others  on  the  subject 
under  consideration.  In  the  April  number,  1864, 
of  the  "  British  Journal  of  Dental  Science,"  you 
will  find  the  only  record  that  I  can  discover  of 
English  opinions  upon  the  subject ;  and  the 
remark  of  the  President — ''  I  wish  we  had  had 
an  expression  of  opinion  from  a  larger  number  of 
the  gentlemen  present" — leads  me  to  hope  that 
I  shall  be  excused  for  re-opening  the  subject. 

With  regard  to  the  American  writers  I  find  in 
the  ''  Cosmos  "  of  April,  1864,  that  Drs.  Fitch, 
Flagg,  and  Ellis  are  against  me.  In  February, 
1863,  Dr.  J.  D.  White,  writing  upon  certain  cases, 
where,  "  from  a  peculiar  sensibility  of  the  perios- 
teum of  the  alveoli,  there  is  never  a  moment's 
comfort  until  all  of  that  tissue  is  absorbed,  es- 
pecially on  the  lower  jaw,"  says  ''  that  it  has  led 
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to  the  desire  for  softer  materials,  but  that  he  has 
not  been  successful  with  them.  Time,"  he  ob- 
serves, "is  the  only  cure.  The  teeth  should  be 
worn  as  much  as  possible  to  facilitate  absorption. 
Wlien  that  has  ceased  as  far  as  the  alveoli  are 
concerned,  comfort  may  be  expected." 

Dr.  Smith,  at  page  619  of  the  "American 
Journal  of  Dental  Science,"  has  an  article  on  the 
preparation  of  the  mouth  for  artificial  teeth,  in 
which  he  expresses  opinions  exactly  the  reverse 
of  mine — in  reference  to  the  value  of  temporary 
pieces.  But  the  following  sentence  from  it  will 
support  me  against  those  who  may  complain  of 
the  time  my  plan  would  take : — "  Patients  are 
generally  in  haste  to  get  through,  and  to  the 
Dentists  there  is  always  something  in  the  future 
to  urge  him  to  complete  the  work  as  soon  as  pos- 
sible ;  but  the  great  object  should  be  to  perform 
such  an  operation  as  would  be  of  the  greatest 
service  to  the  patient,  and  in  the  end  the  operator 
will  not  only  be  remunerated  by  pay,  but  by  the 
satisfaction  of  knowing  that  his  patient  is  truly 
benefited."  Of  course  there  are  often  exceptional 
cases  where  time  and  distance  would  prevent  the 
plan  of  temporary  pieces  being  carried  out.  But 
there  is  on  the  table  the  model  of  the  mouth  of  a 
lady  residing  at  Sheffield  who  is  wearing  a  piece 
for  the  avowed  object  of  inducing  absorption  of 
the  alveolus.  She  ivished  for  teeth  to  masticate 
on ;  the  stumps  were  not  such  as  crowns  could  be 
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built  upon,  and  yet  there  was  not  room  for  plate 
and  teeth.  The  stumps  were  removed  under 
chloroform,  and  a  piece  at  once  made,  which  she 
patiently  wears  in  the  firm  faith  that  she  will 
enjoy  ultimate  comfort  when  more  room  has  been 
gained. 

At  pp.  17  and  239  of  the  ''American  Journal 
of  Dental  Science,"  for  1860,  Dr.  John  Allen  has 
two  articles  which  especially  support  my  views  in 
reference  to  the  speedy  insertion  of  artificial 
teeth  after  the  extraction  of  the  old  ones.  I  would 
particularly  commend  this  to  your  attention,  for 
it  contains  many  arguments  that  time  has  not 
allowed  me  to  touch  upon.  Dr.  Joseph  Richard- 
son of  Cincinnati,  in  his  ''  Practical  Treatise  on 
Mechanical  Dentistry,"  has  an  excellent  article 
from  which  I  cannot  refrain  from  reading  you  the 
accompanying  passage,  supporting  my  views  so 
strongly  as  it  does  : — 

''  The  retention  of  every  root  that  may,  by  treat- 
ment or  otherwise,  be  secured  in  good  condition, 
has  been  insisted  on  by  a  few  in  the  profession,  on 
the  ground  that  they  offer  a  fixed  and  permanent 
basis  for  Dental  appliance,  and  preserve,  without 
change,  the  customary  fulness  and  contour  of  the 
mouth.  Individual  instances,  doubtless,  occur 
that  render  this  course  admissible,  but  as  a  rule 
of  practice  it  is  exposed,  though  in  a  less  degree, 
perhaps,  to  the  same  objections  which  have  been 
adverted  to  in    connection  with    diseased  roots. 
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however  carefully  or  skilfully  such  roots  may  bo 
treated  and  prepared,  or  the  substitute  applied, — 
entire  success  and  permanent  benefit  to  the  patient 
cannot  be  reasonably  anticipated.  It  rarely  happens 
that  the  fangs  of  teeth  whose  crowns  have  been 
destroyed  by  caries  or  accident,  are  found  without 
having  suffered,  at  some  time,  and  in  some  degree, 
from  disease  of  the  investing  membranes  and  sur- 
rounding structure  ;  and,  although  these  condi- 
tions may  have  apparently  subsided,  or  may  have 
been  temporarily  subdued  by  treatment,  yet  ob- 
servation of  such  cases  leads  to  the  conclusion 
that,  however  free  from  indications  of  active 
disease  they  may  appear  at  the  time,  the  latent 
predisposition  favouring  a  recurrence  of  the 
morbid  action  usually  exists  in  such  cases,  and 
will  require  no  greater  provocation  than  the  con- 
tinued and  unequal  action  of  an  artificial  fissure 
on  them,  to  awaken  this  predisposition  into  active 
development. 

''  From  the  views  here  expressed  we  are  con- 
vinced that,  as  a  principle  of  practice,  the  fangs 
of  teeth,  however  apparently  free  from  disease, 
should  be  extracted  in  the  first  instance,  but  that 
there  are,  nevertheless,  circumstances  which 
clearly  justify  a  departure  from  the  rule  we  have 
endeavoured  to  enforce." 

At  page  86  of  the  "  Dental  Cosmos,"  September, 
1864,  an  interesting  discussion  is  recorded  upon 
the  question  of  the  extraction  of  roots,  in  which 
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again  opinion  is  against  me.  No  doubt  a  more 
careful  searcli  would  bring  to  liglit  many  other 
articles  on  this  subject ;  but  sufficient  have  been 
referred  to  to  show  that  my  opinions  are  held  by 
many  good  authorities,  and  my  best  thanks  are 
due  to  my  kind  friends  Messrs.  Sercombe,  Owen, 
and  Reboul,  for  the  aid  they  have  rendered  me  in 
seeking  for  the  recorded  opinions  of  others.  And 
now  to  draw  some  conclusions  from  all  I  have 
said  ;  they  are  : — 

First.  That  every  tooth,  properly  so  called, 
should  be  retained  as  long  as  possible. 

Secondly,  That  if  a  broad  rule  is  to  be  laid 
down  at  all,  it  should  be  that  roots  must  be  ex- 
tracted ;  but  as  they  may  be  retained  with  greater 
advantage  in  the  lower  than  in  the  upper  jaw, 
and  as  other  circumstances  will  often  occur  to 
render  a  departure  from  any  rule  necessary — 
and  that  this  is  a  matter  which  involves  in 
so  eminent  a  degree  the  judgment  of  the  Dentist 
— it  is  not  advisable  to  publish  any  rules  which 
may  hamper  him  in  the  exercise  of  his  practice. 

Thirdly,  That  the  use  of  temporary  pieces  is 
advisable  where  possible,  and  that  the  practice  of 
a  certain  class  of  Dentists,  of  inserting  teeth 
directly  after  the  extraction  of  stumps,  without 
having  explained  the  results  to  the  patient,  can- 
not be  too  severely  reprehended. 

Before  sitting  down,  whilst  thanking  you  for 
your  very    kind  attention,  permit    me  to  assure 
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you,  as  an  inducement  to  a  little  gentleness  in 
your  criticism,  that  it  is  only  after  repeated  so- 
licitations that  I  have  been  induced  to  read  a 
paper  before  you;  and  the  regret  I  feel  that, 
throughout  its  weary  length,  no  really  new  facts 
have  been  brought  before  your  notice,  can  only 
be  overcome  by  your  entering  heartily  into  the 
discussion  and  supplying  my  deficiencies. 
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GENERAL  MONTHLY  MEETING. 

Monday,  December  5,  1864. 
EDWIN  SAUNDERS,  Esq.,  President,  in  the  Chair. 


The    following    Gentlemen    were    duly  elected    Members    of   the 
Society : — 

Mr.  H.  T.  KiRBY,  L.D.S.,  16,  Gallowtree  Gate,  Leicester. 
Mr.  H.  C.  Smale,  L.D.S.,  59,  Piccadilly,  Manchester. 

The  following  Gentleman  was  proposed  for  the  Membership  of  the 
Society : — 

Mr.  W.  Barkley. 

The  following  Donations  were  made  to  the  Society : — 
Mr.  Preterre,  of  Paris.     A  Yulcanite  Plate  demonstrating  the 
various  methods  of  regulating  teeth. 

Mr.  English.    United  lower  incisors,  and  case  of  exostosis. 

Dr.  N.  W.  Kingsley  read  a  paper  "  On  the  Treatment  of  Congenital 
Cleft  Palate." 


Treatment  of  Congenital  Cleft  Falate, 

Me.  President  and  Gentlemen, — In  accepting 
your  invitation  to  read  a  paper  before  the  Odon- 
tological  Society,  I  am  placed  in  a  somewhat 
embarrassing  position  ;  meeting  with  you  for  the 
first  time  and  with  but  a  very  hmited  acquaintance 
with  any  of  your  members,  and  having  from  the 
^  great  distance  of  my  residence  from  you  seen  but 
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little  of  the  reports  of  your  transactions  here- 
tofore, I  may  fail  to  interest  you  as  much  as  I 
desire.  I  have  for  some  years  been  much  inte- 
rested in  cases  of  fissured  palate,  and  having  made 
the  treatment  of  Congenital  Cleft  somewhat  of  a 
specialty  in  the  Transatlantic  States,  I  propose 
to  discuss  briefly  the  question  of  the  best  method 
of  treating  such  cases  ;  and  while  my  observations 
have  been  confined  entirely  to  my  own  country,  it 
is  possible  I  may  present  no  new  or  original 
thoughts. 

If  the  remarks  I  make  on  this  subject  shall 
therefore  seem  to  conflict  with  the  opinions  of  the 
best  informed  professional  men  in  this  country, 
they  are  nevertheless  the  now  generally  received 
opinions  in  America,  and  I  must  still  believe  that 
the  principles  which  lie  at  the  foundation  of  all 
proper  treatment  remain  the  same  with  all  nation- 
alities. 

The  attention  of  both  Surgeons  and  Dentists 
has  been  called  much  more  to  this  deformity 
within  the  last  few  years  than  formerly ;  and  as 
the  cases  presented  grew  more  manageable  with 
increasing  skill,  the  interest  in  them  and  the 
number  of  cases  seemingly  also  increased. 
Whether  there  be  an  increase  proportionately,  or 
whether  the  apparent  increase  is  the  result  of 
greater  attention  given  to  the  subject,  the  writer 
has  no  statistics  or  other  means  of  knowing. 

The  primal  cause  of  this   deformity   thus   far 

0  2 
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remains  unknown  and  beyond  our  control,  no  re- 
searcli  has  unfolded  it ;  all  we  know  is,  there  is 
an  arrest  of  development  in  the  earlier  months  of 
foetal  life.  It  does  not  seem  to  any  extent  to  be 
entailed  or  transmitted  to  offspring.  In  but  few 
instances  which  have  been  brought  to  my  know- 
ledge has  there  been  any  evidence  that  the 
defective  organization  was  inherited.  In  some  in- 
stances it  has  appeared  in  several  children  of  the 
same  parents ;  but  in  a  large  majority  of  cases 
they  are  the  solitary  instances  in  the  family; 
neither  is  there  any  uniformity  in  its  extent.  If 
we  take  the  uvula  as  the  starting-point,  we  some- 
times find  merely  a  bifurcation  of  that  organ,  and 
from  this  very  slight  defect  it  is  presented  with 
every  gradation  of  extent,  into  the  velum,  to  the 
posterior  edge  of  the  palatine  bone,  to  the  base  of 
the  alveolar  ridge,  and  sometimes  dividing  the 
maxillge  along  the  line  of  either  or  both  the  nasal 
passages.  The  only  evils  arising  from  this  de- 
formity worthy  of  our  attention  are  its  influence 
on  deglutition  and  articulation.  These  functions 
being  unlike  each  other,  in  the  fact  that  the  former 
is  natural  while  the  latter  is  an  acquired  or  a 
mechanical  function,  it  will  readily  be  seen  that 
the  loss  of  any  of  the  organs  concerned  may  in- 
fluence the  two  in  a  very  different  manner.  A 
person  suffering  from  a  congenital  defect  of  an 
organ  concerned  in  a  natural  function  may  by 
repeated  efforts  acquire  such  control  over  the  re- 
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maining  organs  as  to  e^  lerience  no  real  discom- 
fort from  the  defect. 

So  with  a  child  born  ^^  th  a  defective  velum  or 
palate,  it  must  of  necesj  ity  find  the  function  of 
deglutition  during  all  the  earlier  periods  of  its 
life,  and  especially  while  it  is  dependent  upon 
fluids  for  nourishment,  much  impaired. 

To  such  an  extent  have  these  poor  unfortunates 
suffered  from  this  deformity,  that  there  is  no 
doubt  many  lives  have  been  sacrificed  solely  from 
want  of  nourishment.  But  when  the  deformity 
is  discovered  by  the  nurse,  and  accommodation 
made  to  meet  the  child's  condition,  it  is  very  soon 
able  to  obtain  all  the  food  necessary  to  its  develop- 
ment, and  long  before  it  has  attained  years  of 
discretion  it  has  obtained  such  control  over  the 
remaining  organs  of  deglutition  as  never  to  expe- 
rience any  great  discomfort  from  the  defect. 

I  have  never  conversed  with  an  intelligent 
patient  who  was  troubled  with  a  regurgitation  of 
food,  either  fluid  or  sohd,  unless  the  head  was 
inclined  considerably  forward. 

In  fact,  the  physical  comfort  of  an  adult  patient 
with  congenital  fissure  of  the  palate  is  in  no  way 
seriously  impaired. 

But  in  regard  to  the  mechanical  function,  that 
of  making  articulate  sounds,  it  is  quite  another 
thing.  The  perfection  of  speech  being  dependent 
entirely  upon  the  intelligent  use  of  perfect  organs 
of  speech,  it  followed  as  a  necessary  consequence 
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that  no  amount  of  repeated  effort  or  practice  can 
make  up  for  tlie  absence  of  organs  essential  to 
that  acquirement.  It  follows,  also,  that  nothing 
can  produce  this  result  short  of  restoring  to  a 
certain  degree  of  perfection  the  defective  organs. 

We  can  therefore  come  to  no  other  conclusion 
than  that  the  only  demand  for  any  method  of  treat- 
ment is  with  a  view  of  improving  the  speech. 

It  is  necessary,  before  proceeding  further  with 
this  subject,  that  we  understand  pretty  fully  the 
mechanical  action  of  the  organs  concerned  in 
articulation,  and  particularly  the  offices  of  the 
velum. 

Also  for  the  purposes  of  this  discussion  I  desire 
to  draw  a  marked  distinction  between  voice  and 
speech.  The  terms  are  often  confounded,  even  by 
learned  men,  when  treating  of  this  subject,  in  a 
manner  which  seems  to  me  unwarrantable. 

The  term  "voice"  is  in  common  use  when  speech 
is  undoubtedly  meant,  and  to  such  an  extent, 
that  in  reading  the  works  of  authors  on  this  sub- 
ject, it  is  sometimes  difficult  to  know  whether  it  is 
simply  an  improvement  of  voice  they  refer  to,  or 
whether  the  term  is  meant  to  include  articulation. 
By  this  explanation  only  can  I  reconcile  some 
apparent  impossibilities. 

For  the  present,  therefore,  let  us  consider  the 
term  "voice"  as  applying  to  all  the  elementary- 
sounds  of  language  formed  in  the  larynx,  and 
speech  as   applying  to  the  modulations  of   such 
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sounds,  by  the  organs  situated  between  the 
pharynx  and  hps  inclusive.  The  voice  is  not 
affected  by  a  fissured  velum. 

It  does  not  seriously  interfere  with  vocalization. 
With  an  ear  for  music,  a  person  afflicted  with 
this  deformity  may  be  educated  to  the  production 
of  all  the  harmonious  sounds  of  vocal  music. 

Singing,  then,  is  not  necessarily  peculiar,  but  all 
those  elementary  sounds  of  articulate  language 
which  are  modified  to  a  greater  or  less  degree  by 
the  velum,  are  more  or  less  defective,  dependent 
to  some  extent  upon  the  size  of  the  fissure. 

It  is  the  modifications  of  the  voice  by  the 
organs  before  alluded  to  which  come  to  be  under- 
stood in  process  of  time  as  speech. 

Articulate  language,  therefore,  to  be  clear, 
distinct,  and  uniform,  must  be  the  result  of  the 
intelligent  use  of  comparatively  perfect  organs. 

The  improper  use  of,  or  the  absence  of,  perfect 
organs  can  only  result  in  defective  articulation. 
I  am  surprised  that  this  matter  should  have  been 
overlooked  in  many  instances  by  professed  elocu- 
tionists. 

I  have  known  professors  of  elocution  receive 
as  pupils  persons  suffering  from  defective  organs 
of  speech  with  the  encouragement  of  perfect 
articulation  held  out  as  the  result  of  education. 
It  is  physically  impossible  for  such  a  result  to 
follow  under  such  circumstances.  So  far  as  I 
have  read,   it  seems  to  me,   too  little  credit  has 
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been   given   to   the   velum    by   physiologists    as 
an  organ  of  speech.     I  would  therefore  claim  for 
it,  that  it  exercises  a  more  important  of&ce  in  the 
modulation  of  sound  than  any  other  organ  except 
the  tongue.     By  it,  in  conjunction  with  the  tongue, 
the  voice  may  be  directed  entirely  through  the 
nasal   cavity.      By   it,    in   conjunction   with   the 
pharynx,  the  voice   is   directed  entirely  through 
the  oral  cavity,  and  by  it  the  voice  may  be  divided 
and  directed  through  both  channels.     On  it  de- 
pend the  tongue,  teeth,  lips,  and  other  organs  of 
speech  of  the  oral  cavity,  for  their  current  of  voice 
out  of  which  to  make  articulate  language.      It 
is   essential  to  the  purity  of   any  other  spoken 
language   with  which   the  writer  is  acquainted, 
that  to  produce  certain  sounds,  the  passage  from 
the  pharynx    to  the  posterior   nares    should   at 
times  be  entirely  closed,  while  for  other  sounds 
it  should  be  entirely  open,   permitting  the  whole 
voice  to  pass  in  that  direction.     And  in  this  con- 
nection let  me  not  be  understood  as  confounding 
the  uvula  with  the  velum.     So  far  as  my  observa- 
tions extend,  the  uvula  exercises  no  control  over 
the  voice,  and  so  far  as  any  injury  to  articulation 
might  follow  the  uvula  may  be  entirely  removed, 
providing  the  velum  and  the  pharynx  have  the 
power  of  closing  the  posterior  nares. 

Let  us  for  a  moment  illustrate  this  point  by  a 
single  diagram,  for  I  maintain  that  upon  the 
thorough  understanding  of  this  principle  must  be 
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founded  all  intelligent  treatment  of  congenital 
cleft  palate.  Let  ns  consider,  then,  the  passage 
from  the  glottis,  through  the  mouth  and  through 
the  nares,  as  a  single  and  simple  musical  wind 
instrument.  This  diagram  of  a  supposed  musical 
instrument  will  more  fully  illustrate  my  meaning. 
A  may  be  called  the  Larynx  or  Glottis,  where 
the  sound  is  produced.  B,  the  pharynx.  F,  the 
mouth.     E,  the  nares.     D,  a  permanent  partition 


(the  palate).  0,  a  valve  hung  on  a  hinge  at  the 
edge  of  the  palate.  D,  representing  the  velum 
with  its  free  end  under  such  control  as  to  direct 
the  sound  at  will,  either  through  the  nares  E,  the 
mouth  F,  or  divide  and  direct  through  both. 

Admitting  that  such  an  instrument  as  this 
might  be  capable  of  producing  harmonious  sounds, 
it  follows  that  all  instruments  made  uniform  with 
it  would  produce  uniform  results  ;  but  let  a  new 
opening  be  made  for  the  escape  of  sound,  for  in- 
stance through  the  valve  C,  and  the  capabilities 
of  the  instrument  are  destroyed.  It  is  no  longer, 
possible  for  it  to  produce  the  same  result. 

It  is  no  stretch  of  the  imagination  to  say,  that 
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the  principle  applied  to  the  above-described  in- 
strument will  apply  with  just  as  much  force  to 
the  natural  musical  organs.  With  congenital 
fissure  of  the  palate,  it  is  therefore  physically 
impossible  for  a  person  to  speak  the  same  lan- 
guage of  those  with  perfect  organs ;  and  in  this 
way  only,  in  many  cases,  is  this  deformity  be- 
trayed to  the  society  in  which  the  person  moves. 

It  becomes  us,  therefore,  not  only  as  a  matter 
of  professional  pride,  but  on  the  far  higher  and 
more  noble  grounds  of  philanthropy;  of  sym- 
pathy with  a  class  of  unfortunates,  in  many  cases 
as  intelligent,  as  refined,  and  as  sensitive  as  their 
more  fortunate  neighbours — though  deprived  by 
nature  of  one  of  the  most  delightfiil  acquirements 
of  man, — it  becomes  us  to  use  every  means  in  our 
power,  not  to  perform  brilliant  operations  merely 
to  gratify  our  pride,  but  to  accept  and  use  all 
such  means,  and  only  such  means,  as  shall  give 
hope  of  their  restoration  to  society.  I  hold  it  to 
be  the  bounden  duty  of  every  professional  man, 
to  seek  by  the  use  of  every  means  within  his 
reach,  the  highest  good  of  his  patients.  He  has 
not  discharged  his  obligation  when  he  accepts  a 
trust  until  all  has  been  accomplished  that  human 
aid  can  give.  It  is  not  uncommonly  the  case  that 
a  practice  is  continued  because  it  has  grown 
•venerable  with  age,  and  will  not  yield  to  a  better 
method  through  jealousy  or  pride.  The  patient 
then  must  be  the  sufferer. 
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Such  a  course  will  unquestionably  sooner  or 
later  degrade  the  profession.  Neither  is  any  man 
justified  in  adopting  any  method  of  treatment, 
which,  however  successful  the  result  may  be,  in- 
flicts unnecessary  pain.  It  is  not  possible  in  our 
profession,  or  that  of  surgery,  to  which  it  is  so 
nearly  allied,  to  always  render  the  best  of  services, 
without  the  infliction  of  severe  pain,  but  it  is  pos- 
sible, by  delicacy  of  manipulation  and  by  con- 
summate skill,  the  result  of  practice,  to  lessen  the 
severity  of  suffering,  and  bring  it  within  the 
forbearance  of  the  patient.  This  matter  of  relief 
from  the  infliction  of  pain  is,  I  fear,  too  little  con- 
sidered by  our  profession,  and  from  it  has  not 
unnaturally  grown  up  the  dread  of  the  "horrid 
dentist."  There  is  a  gentleness  of  touch,  a  free- 
dom from  pain,  in  our  operations,  which  is  not  at 
all  inconsistent  with  thoroughness.  When  two 
methods  of  treatment  present  themselves,  ad- 
mitting that  either  promises  the  same  result,  we 
are  not  justified  in  adopting  one  which  may  entail 
suffering  on  the  patient,  while  the  other  is  open  to 
us,  with  entire  freedom  from  it. 

In  the  treatment  of  fissured  palate,  the  opera- 
tion of  Staphyloraphy  has  long  held  its  rank  as 
the  treatment  ^ar  excellence  for  this  deformity ; 
and  although,  during  all  the  earlier  years  of  its 
history,  it  was  accompanied  with  varying  success, 
it  has  nevertheless  been  called  in  practice  so  often, 
that  in  a  surgical  sense  little  else  can  be  desired 
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or  hoped  for.  Thanks  to  such  men  as  Warren, 
Fergusson,  Pollock,  and  others,  who  by  their  con- 
summate skill  have  carried  this  operation  to  such  a 
state  of  perfection  that  they  have  proved  all  that 
can  ever  be  claimed  for  it.  Whatever  may  be  the 
future  of  Staphyloraphy,  their  operations  will 
form  a  brilliant  page  in  the  history  of  surgery. 
That  this  should  seem  at  first  the  most  desirable 
treatment  for  fissured  palate,  all  must  admit. 
A  patient  is  presented  with  a  concealed  defor- 
mity, but  the  speech  betrays  it.  An  examination 
discloses  the  fact  that  the  membranous  curtain 
which  divides  the  oral  from  the  nasal  cavity  is 
split  from  uvula  to  palatine  bone ;  but  its  sides 
are  soft  and  elastic,  and  it  is  observed  in  the  pro- 
cess of  deglutition  that  the  sides  of  the  cleft 
approach  and  come  in  contact  with  each  other. 
What  more  natural  than  the  suggestion  to  pare 
the  edges  of  the  cleft  and  unite  them  by  suture, 
and  thus  form  a  perfect  septum  in  place  of  an 
impaired  one  ?  Thanks  to  the  gentlemen  before 
alluded  to,  their  skill  has  proved  in  this  country, 
what  cannot  be  said  of  my  own  ;  they  obtain  a 
union,  more  or  less  complete,  in  every  case.  I 
have  dwelt  at  some  length,  in  the  beginning  of 
this  paper,  on  the  only  object  of  any  treatment  of 
congenital  cleft  palate,  being  with  a  view  of  im- 
proving articulation.  How  will  Staphyloraphy 
stand  the  test  ?  Has  it,  as  a  rule,  enabled  the 
patient  to  conceal  the   evidence  of  the  deformity 
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from  society  ?  Or,  in  other  words,  has  it  proved 
in  any  number  of  cases  that  it  can  be  reHed  upon, 
to  enable  a  patient  to  articulate  so  clearly  and 
distinctly  as  not  to  continually  betray  the  defect  ? 
That  it  does  improve  articulation  in  many  cases 
somewhat,  and  perhaps  all  more  or  less,  all  candid 
minds  must  admit,  from  the  abundant  statements 
to  that  effect.  But  if  there  is  no  serious  difficulty 
experienced  from  a  fissured  palate,  in  deglutition, 
and  the  only  discomfort  wortliy  of  notice  is  the 
mortification  arising  from  unintelligible  or  defect- 
ive articulation,  how  far  does  limited  improve- 
ment in  speech  answer  the  end  desired  and  hoped 
for,  and  how  far  does  it  justify  a  tedious  and 
painful  operation,  so  long  as  the  deformity  is  still 
patent  to  all  ?  In  this  connection  let  me  quote 
from  the  highest  living  authority.*  ''The  grand 
practical  object  of  this  operation  is  to  improve 
the  voice  and  articulation.  Defective  deglutition 
from  this  malformation  is  what  attracts  the 
mother's  or  nurse's  attention  in  early  life.  The 
cries  of  infancy  are  in  nowise  peculiar  in  tone ; 
but  when  definite  articulation  commences,  or 
rather  should  commence,  the  value  of  an  entire 
palate  is  then  appreciated.  The  air  and  sound, 
in  passing  outward  from  the  larpix,  escape  in  part 
through  the  nostrils  by  the  split  in  the  palate.  A 
nasal  twang  is  the  result,  and  articulation  as  in 

*  Mr.  Fergusson,  F.R.C.S.,  F.R.S.    Juue,  186J;. 
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the  normal  state  is  impossible.     Immediately  after 

the  operation  the  modification  on  the  voice  can 

be  at  once  detected." 

^  ^  ^  ^  ^ 

"  Improved  articulation,  however,  comes  slowly. 
Years,  many  years,  are  required  for  distinct 
articulation ;  and  after  the  most  successful 
operation  for  cleft  palate,  months  and  years  are 
required  to  alter  defective  sounds.  Voice  and 
speech  have  to  be  modified  anew.  With  some, 
the  changes  come  slowly  and  sluggishly;  but 
with  others  they  are  so  rapid  and  perfect,  that 
within  a  few  years  the  original  defect  cannot  be 
detected  except  by  a  practised  ear."  Out  of  the 
large  number  of  surgical  successes  in  this  coun- 
try, is  it  a  rule  that  the  patient  is  recompensed 
for  the  sufiering  undergone  by  the  result  ob- 
tained ?  I  must  confess  I  have  no  data  from 
which  to  answer  these  inquiries,  but  I  can  speak 
knowingly  of  results  in  the  American  States,  and 
while  I  have  seen  many  cases  where  there  was  a 
good  union  throughout  the  entire  length  of  the 
former  fissure,  I  have  never  seen  one  where  the 
speech  was  not  defective,  nor  where  the  friends 
considered  that  it  was  very  materially  improved. 
And  the  opinions  now  entertained  in  France  may 
be  said  to  perfectly  coincide  mth  those  held  in 
my  own  country.  In  the  London  ''  Lancet  "  of 
November  19th,  1864,  I  find  a  review  of  an  ar- 
ticle furnished  by  Mr.   Pollock  on  Staphyloraphy, 
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for  the  fourtli  volume  of  ''  Holmes's  System  of 
Surgery,"  from  which  I  make  the  following  ex- 
tract : — "  It  is,  we  believe,  a  fact  that  the  success 
which  French  surgeons  have  met  with  in  this 
operation  is  so  indifferent  that  it  is  practically 
abandoned  in  the  French  hospitals,  notwithstand- 
ing the  early  trials  by  which  Roux  connected  his 
illustrious  reputation  with  Staphyloraphy.  The 
French  surgeons  now  entertain  the  idea  that  on 
the  whole  the  defect  is  best  left  to  mechanicians." 

*4»  ^-  ^  ^ 

Tf^  ^n  I*  «|k 

"  But  it  is  a  very  doubtful  question  whether 
surgery  is  exalted  by  thus  surrendering  its 
triumphs  and  calling  in  the  aid  of  a  mechanist  to 
supply  defects  which  may  be  remedied  by  their 
surgical  obliteration.  Surgeons  undertaking 
Staphyloraphy  should,  however,  always  bear  in 
mind  one  circumstance  connected  with  the  results 
of  the  operation.  The  most  complete  success  in 
restoring  the  palate  by  union  of  the  cleft,  by  no 
means  implies  restoration  of  the  articulation  to 
a  natural  or  intelligible  standard.  Long  after,  or 
even  for  ever  after,  the  success  of  the  operation, 
in  a  surgical  sense,  the  patient  may  continue  to 
speak  in  a  manner  hardly  less  unintelligible  and 
disagreeable  than  before.  The  use  of  the  new 
palate  can  only  be  acquired  by  careful  and  intelli- 
gent practice  in  the  mechanism  of  articulation. 
Much  perseverance  and  careful  tuition  are  con- 
stantly  necessary   to  attain  this   end."      I  can 
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readily  conceive^  however,  of  rare  presentations 
where,  ivith  abundance  of  materials  a  long  uvula 
and  a  good  union,  ivithout  much  injury  to  the 
muscles,  clear  and  distinct  articulation  ought  to 
folloiu  ;  but  in  a  large  majority  of  cases,  I  think  I 
am  justified  in  saying  that  sucli  a  result  is  impos- 
sible. My  reasons  for  so  sweeping  an  assertion 
are  as  follows  : — The  newly-formed  septum  is  too 
short  at  the  boundary  of  the  fauces,  and  generally 
somewhat  more  depressed  than  it  would  have 
been  if  it  had  united  during  its  formation  ;  thus, 
contracting  the  passage  between  the  tongue  and 
the  velum  ;  the  power  of  the  levator  muscle  has 
been  much  weakened  by  the  knife,  the  newly- 
formed  septum  is  either  taut  or  paralyzed,  and 
from  this  combination  of  causes  the  passage  to 
the  nares  remains  permanently  open,  thus  per- 
mitting a  large  volume  of  voice  to  escape  without 
the  power  of  the  tongue  to  exercise  any  control 
over  or  modify  it.  The  ability  to  articulate  any 
spoken  language  correctly  must  remain  an  impos- 
sibility so  long  as  the  velum  and  pharynx  are 
unable  to  meet,  and  it  will  shut  off  that  passage. 
I  apprehend  that  on  this  point  alone  rest  all  the 
failures  of  whatever  treatment ;  for  the  difficul- 
ties to  be  overcome  at  any  other  point  are  com- 
paratively slight.  If  Staphyloraphy  then  comes 
so  far  short  of  accomplishing  in  a  majority  of  cases 
all  that  is  desired,  we  are  very  naturally  led  to 
inquire,  Is  there  any  hope  from  any  other  source  ? 
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Obturators  have  for  a  long  time  been  resorted 
to  for  this  object,  and  when  we  consider  that  pro- 
bably the  earlier  applications  of  this  instrument 
were  for  perforations  of  the  palate  induced  by  acci- 
dent or  disease,  and  that  their  good  offices  were 
made  apparent  immediately,  it  is  not  to  be  won- 
dered at  that  much  was  expected  from  their  use 
in  congenital  cases,  and  especially  so  when  the 
true  principle  upon  which  an  instrument  should 
be  adapted  was  so  little  understood.  It  is  hard 
to  reconcile  the  statements  which  have  passed 
into  history  of  the  perfect  results  obtained  by 
their  use  in  congenital  fissure.  An  obturator, 
properly  adapted  as  a  bridge  to  span  a  simple 
perforation  of  the  hard  palate,  from  whatever 
cause  induced,  will  accomplish  all  that  any 
treatment  can ;  but  there  its  mission  virtually 
ends.  To  claim  that  with  a  fissured  velum  the 
gap  can  be  bridged  over,  or  the  posterior  nares 
plugged  and  perfect  articulation  follow,  is  to 
claim  an  absurdity — a  total  impossibility.  A 
great  deal  of  ingenuity  has  been  wasted  in  their 
construction,  and  the  claims  for  them  must  have 
been  made  in  advance  without  waiting  for  the 
proof  In  the  present  state  of  science  and  art, 
our  only  remaining  hope  of  relief  is  the  sub- 
stitution of  an  elastic  artificial  appliance  to  fill  up 
the  gap.  This  simple  idea  is  not  a  new  one, 
neither  is  the  application  of  it  of  recent  dat^e. 
Elastic  artificial  vela  have  been  made,  or  attempted 
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to  be  made,  of  some  form  or  other,  almost  ever 
since  tlie  use  of  india-rubber  for  mechanical  pur- 
poses, and  I  do  not  know  but  of  other  materials 
long  before.  One  thing,  however,  is  certain, — the 
application  of  suitable  elastic  material  in  skilful 
hands,  for  the  treatment  of  these  cases,  is  capable 
of  producing  far  more  satisfactory  results  than 
have  heretofore  been  derived  from  any  other  source. 
The  indications  to  be  fulfilled  by  such  an  appliance, 
are  :  an  obturator,  or  covering  for  the  cleft,  which 
shall  be  perfectly  adapted  to  the  muscles  against 
which  it  is  to  lie ;  shall  be  flexible — susceptible  of 
all  the  motions  of  the  velum,  or  soft  palate  itself; 
shall  be  durable  ;  easily  detached  and  replaced  by 
the  patient ;  and,  in  a  word,  shall  be  so  under 
the  control  of  the  surrounding  muscles  when  in 
situ,  that  the  patient  has  the  power,  which  in  a 
normal  state  he  would  possess,  of  directing  the 
voice  at  will  either  tlirough  the  mouth  or  the 
nasal  cavity,  or  both,  as  desired. 

Such  an  instrument  as  that  described  has  been 
brought  to  such  a  state  of  perfection,  that  I  have 
no  hesitation  in  saying  that  it  can  be  adapted  to 
any  case  of  congenital  fissure  of  the  velum  that 
is  usually  seen,  whether  complicated  with  a  fissure 
of  the  maxillse  or  not.  It  can  be  made  so  as  to 
be  retained  in  situ,  without  danger  of  misplace- 
ment ;  can  be  worn  all  the  time  from  the  first  hour 
without  discomfort ;  is  capable  of  being  raised, 
and  depressed,  and  contracted  upon  itself  by  the 
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muscles  embracing  it ;  and  is  so  simple  that  a 
child  cannot  disarrange  it  to  its  detriment.  Such 
an  appliance  renders  it  perfectly  possible  for  the 
patient  to  learn  to  speak  well. 

The  physical  and  mechanical  diflSculties  to  be 
overcome  in  the  adaptation  of  this  artificial  velum, 
are  a  serious  obstacle  to  the  operator ;  for  on  the 
nice  adjustment  of  the  instrument  to  all  the 
parts  surrounding  the  fissure  depends  entirely 
the  comfort  with  which  the  patient  wears  it,  and 
the  consequent  use  he  will  make  of  it. 

The  movements  produced  by  the  superior  con- 
strictor muscle  of  the  pharynx  upon  the  remnant 
of  the  velum,  in  the  act  of  deglutition,  will  be 
remembered.  In  the  proper  adaptation  of  an 
appliance,  arrangement  should  be  made  for  this 
movement.  If  not  provided  for,  the  act  of  deglu- 
tition would  compel  it  to  fold  upon  itself,  and 
thus  interfere  with  that  function,  or,  if  too  un- 
yielding, it  would  irritate  the  surrounding  tissues 
until  it  could  not  be  borne.  To  accomplish  that 
object  the  instrument  is  made,  so  that  its  parts 
shall  slide  over  each  other  like  scales  when  the 
muscles  contract  the  fissure  (Plates  1  and  2). 

It  is  also  essential  that  it  should  be  accurately 
adapted  to  the  superior  or  hidden  part  of  the 
cavity,  as  well  as  to  the  inferior  or  more  exposed. 
To  secure  this  adjustment,  impressions  of  the 
whole  cavity  are  taken  in  plaster  of  Paris ;  these 
impressions  reveal  the  conformation  of  all  those 
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parts  hidden  from  the  eye,  including  the  floor  of 
the  nares,  the  inferior  turbinated  bones,  the 
vomer,  the  chamber,  and  the  walls  of  the  pharynx 
as  far  down  as  the  fauces.  From  these  impres- 
sions plaster  models  are  made  in  the  usual  man- 
ner, to  which  models  the  artificial  velum  is 
adapted. 

The  material  of  which  the  velum  is  made  is 
elastic  vulcanized  rubber,  prepared  with  special 
reference  to  this  object,  and  possesses  sufficient 
flexibility  to  be  carried  by  the  muscles  in  any 
direction  they  act  upon  it ;  also  sufficient  elasti- 
city to  regain,  and  firmness  to  keep,  its  original 
position  when  the  muscles  are  relaxed.  It  is  so 
delicate  in  its  structure,  that  I  have  never  known 
a  single  instance  of  irritation  or  inflammation 
of  the  tissue  in  contact  with  it,  when  properly 
adapted. 

The  material  is  moulded  into  form  and  vul- 
canized in  metallic  moulds,  and  comes  from  the 
mould  finished  ready  for  use.  The  metallic  mould 
is  preserved,  and  the  number  of  vela  for  that 
particular  case  can  be  multiplied  indefinitely. 
Any  expert  in  the  manufacture  of  elastic  rubber 
articles  can  supply  them  from  the  mould  at  a 
trifling  cost. 

It  is  supported  m  situ  by  resting  on  the 
superior  surface  of  the  palatine  or  maxillary  bone 
in  the  vicinity  of  the  apex  of  the  fissure.  It  is 
retained  by   a  very  simple    attachment  of   gold 
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connected  with  it  near  its  apex,  and  reaching  to 
one  or  two  of  the  teeth,  with  sufficient  hold 
around  the  tooth  to  prevent  its  slipping  off.  But 
even  the  presence  of  natural  teeth  is  not  essen- 
tial to  retain  it  firmly  and  properly  in  its  position, 
as  in  one  case  which  I  had  under  treatment  the 
patient  had  not  a  natural  tooth  in  her  mouth, 
and  an  entire  upper  and  under  set  of  artificial 
teeth  was  adapted,  and  to  the  upper  set  of  teeth 
was  attached  the  artificial  palate,  which  was  worn 
with  as  much  satisfaction  as  any  case  that  has 
come  under  my  observation. 

There  are  many  points  of  physiological  impor- 
tance developed  by  this  experience,  which  would 
be  most  interesting  to  dwell  upon,  did  not  Hmited 
time  prevent  my  presenting  them  in  full.  To 
some  of  them,  however,  I  must  briefly  recur. 

The  intellectual  capacity  of  the  patient  exer- 
cises a  greater  control  over  the  rapidity  and 
amount  of  improvement,  than  the  peculiar  phy- 
sical conformation  of  the  defect.  A  musical  ear, 
cultivated  to  a  nice  distinction  of  sounds,  is' of 
material  benefit  in  making  the  most  of  this  ap- 
pliance. The  age  should  also  be  taken  into  con- 
sideration, and  as  early  an  age  as  the  patient 
would  take  an  interest  in  developing  its  benefit 
would  undoubtedly  be  preferable.  The  improper 
position  in  which  some  of  the  organs  of  speech 
are  placed  in  the  efforts  of  the  patient  to  articu- 
late distinctly,  becomes  so  habitual  as  to  be  almost 
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impossible  to  overcome,  and  manifestly  the  earlier 
the  age  at  which  this  is  attempted  before  these 
habits  become  fairly  fixed,  the  better.  I  have, 
however,  in  one  instance,  adapted  an  instrument 
for  a  patient  over  thirty  years  of  age,  and  in 
another  for  one  over  forty  years  of  age,  both  of 
whom  derived  very  marked  benefit  from  its  use 
within  a  very  few  months. 

Again,  the  sensitiveness  of  the  individual  to 
the  defect,  the  mortification  experienced  in  the 
exposure  by  their  speech  of  this  deformity,  will 
prove  a  powerful  incentive  to  their  practice  and 
the  consequent  rapidity  of  their  improvement. 

It  is  astonishing  with  what  entire  freedom  from 
discomfort  or  annoyance  the  velum  is  worn  imme- 
diately on  its  introduction.  I  have  never  had  a 
patient  where  there  was  any  irritation  or  inflam- 
mation in  consequence  of  wearing  it,  and  only  in 
rare  cases  have  they  ever  experienced  a  lameness 
of  the  surrounding  muscles. 

In  conclusion,  it  will  naturally  be  asked,  what 
has  been  the  result  of  this  treatment  in  any 
number  of  cases.  I  can  state  most  confidently, 
a  decided  improvement  in  speech  within  a  very 
few  weeks,  a  clearness  and  distinctness  of  utter- 
ance which  the  patient  never  showed  before. 
In  some  cases  this  progress  has  been  so  rapid 
that,  within  a  period  of  six  months  after  its 
first  introduction,  the  wearer  would  not  from 
his  speech   be    suspected    of  possessing   such  a 
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deformity;  and  in  every  case,  within  a  few  months 
the  speech  has  improved  so  much,  as  to  render 
it  perfectly  inteUigible  to  strangers  without 
repetition.  It  must  not  be  supposed  from  these 
statements  that  there  is  any  marked  change  in 
articulation  immediately.  There  is  almost  always 
an  immediate  change  in  the  to7ie  of  the  voice, 
which  is  much  less  disagreeable  than  formerly,  and 
this  change  is  often  mistaken  for  an  improvement 
in  articulation.  I  desu'e  to  be  distinctly  under- 
stood, that  the  remarks  in  this  paper  apply  to 
cases  of  congenital  cleft  only.  I  have  referred 
only  incidentally  to  fissured  palate,  from  any  other 
cause  induced.  I  am  thus  careful  to  make  this 
distinction  because  the  application  of  an  instru- 
ment to  any  other  than  congenital  cases  is  so 
comparatively  simple,  and  the  results  so  quick  to 
manifest  themselves,  that  it  forms  no  criterion  by 
which  to  judge  of  the  treatment  of  congenital 
fissure.  A  person  who  has  once  possessed  the 
power  of  distinct  articulation,  may  lose  to  a  cer- 
tain extent  some  of  the  organs  concerned  in  that 
function,  and  the  remaining  organs  may  be  so 
developed  as  to  completely  hide  the  loss.  The 
educated  ear  then  seems  to  exercise  such  a  power 
over  the  defective  organs  as  to  develope  an  extra- 
ordinary usefulness.  These  malformations  are 
manifested  much  more  in  the  attempt  to  articu- 
late some  languages  than  others.  There  is  a  most 
interesting  field  of  inquiry   for  the    physiologist 
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growing  out  of  this  subject,  to  which  I  have  neither 
the  time  nor  the  abihty  to  do  justice.  I  can  only- 
glance  at  it.  In  the  articulation  of  the  Anglo- 
Saxon  tongue  the  compressor  nasi  muscle  is  very 
seldom  if  ever  called  into  requisition.  In  the 
cases  of  deformity  which  we  have  been  consider- 
ing, the  escape  of  voice  through  the  nostrils  is  so 
great,  that  the  individuals  very  soon  form  the 
habit  of  using  that  muscle  constantly.  The 
result  is,  they  acquire  the  power  of  making  such 
sounds  as  do  not  belong  to  our  language,  but 
which,  nevertheless,  do  form  a  very  prominent 
part  of  other  cultivated  tongues.  That  muscle  is 
much  more  frequently  used  in  speaking  the 
French  language  than  our  own.  It  will  be  readily 
understood,  then,  that  these  persons  (other  things 
being  equal)  can  much  sooner  learn  to  speak  the 
French  language  than  our  own.  With  that  lan- 
guage tliis  habit  assists  them,  with  ours  it  must 
be  broken  up.  In  all  cases  where  patients  have 
been  under  treatment,  whether  by  surgical  or 
mechanical  means,  I  would  urgently  recommend 
a  course  of  practice  which  should  tend  to  de- 
velope  the  latent  powers.  A  course  of  lessons  in 
elocution,  or  the  study  of  a  foreign  language, 
would  be  admirably  adapted  to  that  end.  In 
some  cases  it  has  been  proved  that  these  persons 
learn  to  master  a  foreign  language  even  more 
readily  than  their  own. 
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DESCRIPTION    OF    PLATES. 


PLATE  1. 

Fig.  1  represents  the  lower,  and  Fig  2  the  upper  part  of  an  ar- 
tificial velum.  A  indieates  the  groove  in  whieh  the  sides  of  the  cleft 
repose;  F,  the  posterior  end  which  may  come  in  contact  with  the 
wall  of  the  pharynx.  The  surface,  B,  lies  next  the  tongue.  G,  Springs 
of  the  same  material  which  assist  it  to  keep  its  form  and  place.  The 
points  E  rest  on  the  top  of  the  bone  at  the  apex  of  the  fissure.  D, 
the  hole  through  which  the  attachment  is  made  to  keep  it  from  run- 
ning back. 

Fig.  3  represents  the  lower,  and  Fig.  4  the  upper  surface  of  another 
form  of  velum  embodying  the  same  principles. 


PLATE  2. 


Fig.  5  represents  a  model  of  a  fissured  velum. 

Fig.  G  represents  the  same  model  with  an  artificial  velum  in  situ. 
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THOS.  A.  ROGERS,  Esq.,  President,  in  the  Chair. 


The  following  gentleman  was  duly  elected  a  Member : — 
Mr.  William  Barkley,  L.D.S.,  4,  Wyburn  Villas,  Surbiton. 

The  following  Donations  were  made  to  the  Society : — 

By  Mr.  Brookhouse. — Two  three-fanged  lower  molars. 
By  Mr.  Ibbetson. — A  model  showing  upper  canine  developed  at  70 
years  of  age. 

Mr.  Coleman  read  the  following : — 

Uemarlcs  iipon  the  Collection  of  Skulls  in  the  Crijpt 
of  Hythe  Churchy  Kent,  By  Mr,  Samuel  Cart- 
wright,  and  Mr.  A,  Coleman. 

With  the  view  of  making  a  comparison  between 
the  maxillse  and  teeth  of  persons  who  lived  some 
centuries  ago  with  those  of  the  present  day,  tlie 
writers  visited  the  above  spot ;  and  they  have 
much  pleasure  in  submitting  the  results  of  their 
examination  to  the  Odontological  Society. 

Of  the  collection  of  human  bones  at  Hythe,  the 
skulls,  which  are  very  numerous,  are  for  the  most 
part  neatly  arranged  on  shelves  at  the  entrance 
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of  the  crypt  of  the  church,  whilst  the  bones 
forming  the  skeleton,  all  detached,  are  collected 
together  and  compactly  piled  in  what  may  be 
represented  as  a  long  and  broad  embankment  of 
the  height  of  about  6  feet,  by  5  feet  in  breadth, 
and  12  feet  in  length.  This  collection  of  human 
framework  includes  the  bones  of  males,  females, 
and  children,  with  a  goodly  intermixture  of  the 
crania  of  each.  The  sides  of  the  embankment 
are  formed  chiefly  of  thigh  bones,  whilst  the 
smaller  bones  are  collected  in  the  centre,  and  the 
crania  are  laid  upon  the  summit.  Although  the 
spectacle  on  entrance  is  unique,  these  remains  of 
the  dead  thus  exposed  to  view  are  gathered  to- 
gether beneath  a  structure,  the  architecture  of 
which  is  evidently  that  of  a  very  remote  period, 
and  the  Norman  arches  and  windows  are  in  keep- 
ing with  the  reported  antiquity  of  these  relics. 

There  is  no  authentic  history  as  to  when  or 
where  these  bones  were  collected ;  the  tradition  is 
that  they  were  after  a  sanguinary  battle  between 
the  Danes  and  Saxons  ;  but  against  such  a  view 
the  following  facts  may  be  adduced  : — 

Firstly,  but  few  of  the  skulls  present  any 
appearance  that  would  indicate  that  they  had 
belonged  to  persons  who  had  been  killed  in  battle, 
which  in  those  days  was  chiefly  accomplished  by 
knocking  on  the  head.  The  fractures  that  exist 
have  evidently  been  occasioned  from  falls  or  blows 
they  have  received  long  after  their  softer  coverings 
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had  disappeared.  Again,  amongst  the  skulls  are  to 
be  found  a  fair  proportion  of  those  of  quite  young 
children,  as  well  as  of  females,  all  which  circum- 
stances would  tend  to  disprove  that  their  posses- 
sors had  perished  in  the  fight.  It  is  more  pro- 
bable, if  they  were  the  victims  of  a  cruel  war, 
that  they  had  perished  from  famine  caused  thereby ; 
or,  if  slaughtered,  had  been  so  in  one  of  those 
descents  by  armed  vessels  upon  our  coasts,  in  days 
when  neither  age  nor  sex  afforded  any  protection 
from  the  barbarous  invader.  But  whether  they 
perished  through  war,  or  plague,  or  pestilence,  or 
famine,  one  thing  appears  certain,  viz.,  that  the 
bones  have  no  appearance  of  having  been  buried 
in  the  earth,  at  least  for  any  length  of  time,  and 
that  several  centuries  must  have  elapsed  since 
they  formed  the  frame- work  of  living  beings. 

The  skulls  present  very  various  types  indicating 
considerable  differences  in  the  social  scale ;  some 
being  well  formed  and  giving  evidence  of  intelli- 
gence and  refinement ;  others  showing  a  low  class 
of  intellect  with  corresponding  animal  develop- 
ment. The  time  at  the  disposal  of  the  writers 
was  too  short  to  enable  them  to  enter  at  all  deeply 
into  these  points.  The  maxillte — and  here  they 
must  confine  their  remarks  chiefly  to  the  superior 
bones,  there  being  but  comparatively  few  of  the 
inferior — presented  in  all  instances  remarkably 
well- developed  alveolar  arches.  The  number  of 
skulls  examined  was  about  200,  and  in  no  single 
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instance  was  there  anything  seen  approaching  to 
that  which  under  the  term  "  contracted  arch  "  so 
commonly  exists  in  the  present  day  :  they  all  pre- 
sented jan  architecture  characteristic  of  the  church 
that  contained  them,  the  Gothic  architecture  of  a 
more  refined  period  in  them  also  had  not  yet  made 
its  appearance.  Time  only  permitted  of  the  mea- 
surement of  a  few  of  the  maxillse  which  was  made 
across  the  dental  arch,  from  the  anterior  fang  of 
one  first  molar  near  its  neck  to  the  same  portion 
of  the  corresponding  tooth  upon  the  opposite  side 
of  the  jaw. 

The  extremes  were — greatest  width,  2f  inches  ; 
least  width,  2|-  inches  ;  average  width,  2^  inches  ; 
this,  compared  with  the  average  width  in  recent 
skulls,  gives  a  slight  excess  in  favour  of  the 
former.  The  inferior  maxillse,  but  few  of  which 
were  found,  measured  in  a  line  passing  from  one 
mental  foramen  to  the  other,  gave — greatest 
width,  2  inches ;  least  width.  If ;  average,  1-| 
inches  ;  this  compared  as  above  gives  also  a  slight 
excess  in  favour  of  the  old  maxillse. 

The  intrinsic  value  human  teeth  at  one  time 
possessed,  together  with  the  propensity  people 
have  ever  had  for  carrying  away  some  relic  from 
an  interesting  spot,  has  been  the  cause  of  many 
of  the  jaws  being  in  an  edentulous  state  ;  but  still 
a  sufficient  number  of  teeth  remain  to  allow  of  a 
few  interesting  particulars  being  stated. 

In  position  they  were  remarkable  for  regularity, 
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neither  having  spaces  between  them  nor  being 
pressed  together,  but  just  touching  each  other 
laterally.  Where  the  alveolar  arches  were  small 
the  teeth  had  a  direction  divergent  from  the  ver- 
tical axis  of  the  cranium,  and  this  position,  always 
indicative  of  a  lower  order  of  development,  was 
far  from  uncommon  amongst  them.  In  one  in- 
stance, an  upper  canine  was  bitten  over  by  its 
lower  antagonist,  and  a  bicuspid,  also  an  upper, 
had  its  short  axis  placed  transversely ;  these  were 
the  only  irregularities  noticed,  but  it  would  be 
impossible  to  say  they  were  the  only  ones  that 
had  existed. 

In  dimensions  the  teeth  appeared  to  differ  httle 
from  those  of  the  present  day,  excepting  in  the 
gradually  diminishing  size  from  the  first  to  the 
third  molar,  which  was  strongly  marked. 

In  quality  they  might  be  pronounced  excellent, 
much  better  than  are  commonly  met  with  in  the 
present  day ;  of  the  tissues  composing  them  the 
enamel  was  dense,  compact,  and  evenly  distributed 
over  the  dentine,  which  was  hard  and  of  the 
opaque  yellow  description  indicative  of  good 
structure.  In  a  large  proportion  the  masticating 
surfaces  were  much  worn,  probably  by  the  coarse 
food  of  that  period, — bread  containing  much  of  the 
outer  husk  of  the  grain  (from  this  circumstance 
both  wholesome  and  nutritious),  but  also  contain- 
ing much  grit  derived  from  the  rude  stones  that 
ground  it  into  flour.     This,  together  likewise  with 

Q      • 
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their  less  civilized  mode  of  eating,  accounted  for 
the  general  absence  of  tartar  upon  the  surfaces  of 
the  teeth.  In  some  cases,  the  wearing  away  of 
the  teeth  had  actually  exposed  the  pulp  cavity, 
and  had  been  attended  with  the  usual  results  of 
inflammation  of  its  contained  organ.  Caries  cer- 
tainly existed,  though  to  a  far  less  extent  than 
would  be  found  in  the  same  number  of  individuals 
selected  promiscuously  in  these  days.  The  pro- 
portion of  decayed  to  sound  teeth  appeared  much 
greater  than  it  actually  was,  and  for  two  reasons  : 
one,  because  the  former  had  no  doubt  been  rejected 
by  collectors,  who  had  ransacked  the  jaws  for 
profit,  and  by  visitors  who  had  robbed  them  for 
curiosity;  and  the  other,  that  on  account  of  al- 
veolar inflammation  and  exostosis  the  carious 
teeth  were  much  firmer  in  their  sockets  than  were 
the  sound  ones.  The  almost  universal  existence 
of  alveolar  abscess  with  caries  was  remarkable. 
The  caries  did  not  appear  to  be  of  a  rapid  kind, 
but  rather  of  the  slow  variety  termed  hard  decay, 
and  was  more  common  on  the  masticating  than 
on  the  approximal  surfaces. 

In  conclusion,  the  writers  must  express,  that 
their  best  thanks  are  due  to  Mr.  Mackeson, 
churchwarden  of  Hythe,  who  courteously  afibrded 
them  every  facility  for  making  the  foregoing  ob- 
servations and  personally  assisted  them  in  their 
examination.  • 
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Mr.  Coleman  read  the  following  piper: — 

On  some  Forms  of  Irregularity  of  the  Teeth  and 
their  Treatment,  considered  chiefly  in  relation  to 
Mr.  GaHivrighV s  Theory  of  the  Influence  of 
Selective  Breeding  upon  the  Development  of  the 
Maxillce. 

Mil.  President  and  Gentlemen. — Towards  the 
close  of  the  last  session  a  paper  was  read  by  Mr. 
Samuel  Oartwright,  entitled  ''  Reflections  on  the 
Causes  and  Treatment  of  some  Forms  of  Irregu- 
larity." Tliis  paper  was  a  very  valuable  one, 
inasmuch  as  it  offered  an  explanation  of  the 
causes  that  produce  the  imperfectly  developed 
and  contracted  jaws  so  frequently  met  with  in  the 
present  day,  and  which  are  usually  attended  with 
an  irregular  disposition  of  the  teeth  contained  in 
them.  Owing  to  circumstances  still  fresh  in  our 
memories,  Mr.  Oartwright' s  paper  could  not  re- 
ceive that  amount  of  attention  to  which  the 
originality  of  the  ideas  it*  contained  entitled  it, 
and  it  is  with  a  view  chiefly  of  again  bringing 
this  important  subject  before  the  Society  that  I 
now  venture  to  read  a  paper  under  the  above 
title. 

The  most  striking  idea  propounded  by  Mr. 
Oartwright,  if  I  may  be  permitted  thus  to  criti- 
cise his  paper,  and  one  upon  which  it  appears  to 
me  very  desirable  that  this  Society  should  pro- 
nounce an  opinion,  was,  that  the  departure,   or 
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one  of  the  causes  of  departure,  of  the  maxillae 
from  their  normal  or  perfect  form  is  due  to  what 
in  one  word  may  be  summed  up  as  Civilization, 
but  more  forcibly  expressed  in  the  words  of  the 
author  as  "the  result  of  High  or  Selective 
Breeding." 

Although  every  practitioner  of  experience  would 
probably  admit  that  irregularities  in  the  teeth 
arising  from  imperfectly  developed  jaws  are  more 
common  in  the  present  day  than  they  were  for- 
merly, it  appeared  to  the  writer  desirable  that  a 
comparison  should  be  made  between  the  jaws  of 
those  who  lived  many  years  ago,  and  of  persons 
living  now.  The  short  statement  you  have  just 
heard  read,  relating  to  the  examination  of  the 
skulls  at  Hythe  Church,  about  200  in  number, 
shows  how  rare  were  irregularities  of  any  kind 
amongst  them,  and  especially  of  that  form  termed 
contracted  jaw.  Against  this  allow  me  to  place 
before  you  the  results  of  a  careful  examination  of 
the  mouths  of  200  young  persons  belonging  to  an 
Institution  the  inmates  of  which  mav  be  re- 
garded  as  individuals  possessing  average  good 
health ;  for  it  would  not  be  fair  to  make  a  com- 
parison between  the  skulls  seen  at  Hythe,  and 
the  jaws  of  any  number  of  persons  who  might  be 
patients  at  any  of  our  Metropolitan  Hospitals, 
and  in  whom  the  effects  of  disease  or  delicacy  in 
infancy  might  naturally  have  an  unfavourable  in- 
fluence upon  the  developing  frame.     At  the  St. 
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Ann's  Brixton  Asylum,  the  inmates  of  which  are 
not  of  necessity  orphans,  and  from  whose  wails 
are  excluded  all  afflicted  with  disease,  or  even 
delicacy  of  constitution,  are  86  girls,  163  boys, 
whose  ages  average  from  seven  to  fifteen  years ; 
and  of  these  an  examination  of  the  mouths  of  the 
number  just  mentioned,  taken  promiscuously,  gave 
no  less  than  seventy  with  dental  arches  more  or 
less  contracted,  or  otherwise  irregular.  This 
comparison  between  old  and  recent  maxillae, 
though  too  small  as  regards  number  for  any  very 
correct  estimates  to  be  formed,  may  yet  fairly 
lead  to  the  inference  that  contracted  or  ill-ar- 
ranged dental  arches  are  more  common  in  the 
present  day  than  they  were  formerly. 

Mr.  Cartwright's  paper  gives  a  useful  classifi- 
cation of  the  various  kinds  of  irregularity  met 
with,  and  their  causes  ;  but  it  is  to  only  one 
form,  viz.,  ''  that  arising  from  maxillae  more  or 
less  altered  in  proportionate  development,  whilst 
the  teeth  maintain  as  regards  their  size  an  average 
development,"  that  I  wish  to  draw  your  attention. 
Mr.  Cartwright  admits  that  there  may  be  several 
causes  which  produce  this  inharmonious  develop- 
ment of  teeth  and  maxillse,  as  deterioration,  modi- 
fied development  of  growth  induced  by  constitu- 
tional delicacy,  or  dependent  on  the  refined  and 
various  habits  of  civilization,  or,  may  be,  a  result 
of  selective  breedinix  :  to  the  last  of  these  causes, 

CD  ' 

it  is  evident,  he  attaches  \\\q,  most  importance,  for 
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lie  takes  some  pains  in  the  earlier  part  of  his 
paper  to  show  that  irregularities  in  the  teeth  are 
more  common  amongst  civilized  than  amongst 
uncivilized  communities,  and  are  more  frequently 
met  with  amongst  the  so-called  upper  than 
amongst  the  so-called  lower  classes.  Mr.  Cart- 
wright  graphically  describes  examples  typical  of 
the  form  and  features  of  each  of  the  last-named 
classes,  the  one  represented  by  a  member  of  the 
aristocracy,  the  other  by  the  prize  -  fighter. 
Without  taking  either  of  these  extremes  as  guides 
for  classifying  individuals  under  either  of  these 
heads,  I  would  remark  that  the  form  of  cranium 
pertaining  to  what  is  termed  a  well-bred  being  is 
that  which  might  be  included  in  a  triangle,  the 
base  of  which  should  be  a  horizontal  line  touching 
the  vertex,  and  the  sides  of  which  should  meet 
in  an  apex  some  distance  below  the  chin :  a  ver- 
tical line  also  should  be  nearly  parallel  to  the 
forehead,  base  of  the  nose,  lips,  and  chin ;  whilst 
that  pertaining  to  the  cranium  of  a  low-bred 
person  may  be  described  as  being  more  nearly 
contained  in  a  four-sided  figure,  and  in  which  a 
line  drawn  parallel  to  the  forehead,  base  of  the 
nose,  and  upper  lip,  would,  with  one  also  parallel 
to  the  chin  and  lower  lip,  meet  at  an  angle  in 
front  of  the  face.  Taking  such  general  outlines 
for  the  purposes  of  observation,  I  have  endeavoured 
to  test  the  truth  of  Mr.  Oartwright's  views 
thereby,  and  give  you  the  results  obtained  at  the 
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Institution  before  mentioned  in  a  diagram,  to 
comprehend  which  requires  some  httle  explana- 
tion : — 
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In  the  first  cohimn,  the  ovals  with  tlioir  long- 
axes  horizontal  are  meant  to  represent  those  who 
come  under  the  class  last  inontioncd,  and  who  in 
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a  few  words  would  be  described  as  looking  like 
poor  people's  children.  The  ovals  with  their  long 
axes  vertical  are  those  whose  appearance  was 
indicative  of  good  breeding,  and  the  circles  between 
these  represent  an  intermediate  class.  In  the 
second  column,  the  U's  signify  a  well-formed  dental 
arch,  such  as  this  model  would  represent  (Fig.  1), 
and  the  V's  a  contracted  or  otherwise  crowded 


Fig.  1. 


arch  (Fig.  2)  ;  the  letter  m,  a  condition  of  arch 
between  the  above,  neither  well  nor  ill  developed. 
The  numbers  prefixed  to  each  column  show  how 
many  of  each  class  had  either  well  or  badly  de- 
veloped dental  arches.  Thus,  of  those  whose 
appearance  was  stated  to  indicate  an  absence  of 
high  breeding,  68  in  number,  we  find  that  57 
had  well-formed,  six  moderately  well,  and  five  ill- 
formed  arches ;  of  those  whose  appearance 
indicated  neither  high  nor  low  breeding,  57  in 
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number,  34  had  good,  ten  moderately  good,  and 
13  badly-formed  arches ;  and  of  those  whose 
appearance  bespoke  good  breeding,  75  in  number, 
seven  only  had  well- developed  arches,  16  mode- 
rately well,  and  52  had  badly-developed  dental 
arches.  The  evidence  here  afforded  would,  if 
the  numbers  be  not  considered  too  small  to  be 
relied  on,   certainly  go  to  show  that  with  high 


Fig.  2. 

breeding  crowded  dental  arches  are  rather    the 
rule  than  the  exception. 

Though  not  exactly  belonging  to  this  subject, 
yet  closely  connected  with  it,  are  the  results  re- 
corded in  the  third  column,  which  represents  the 
quality  of  the  teeth  pertaining  to  eacli  class,  in 
three  divisions,  good,  moderately  good,  and  bad ; 
and  it  is  remarkable  to  observe  how  closely  are 
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bad  teeth  connected  with  ill- developed,  and  good 
teeth  with  well- developed  dental  arches. 

In  the  next  column  are  arranged,  in  three 
degrees,  the  sizes  of  the  teeth  examined,  which 
correct  to  some  extent  an  erroneous  impression 
I  previously  entertained,  viz.,  that  in  crowded 
arches  the  teeth  were  actually  larger  than  in  well- 
formed  ones ;  an  error  arising  doubtless  from  the 
deception  produced  by  the  comparison  of  the 
small  arches  with  the  normally-sized  teeth.     The 


Fig.  3. 

numbers,  however,  were  obtained  from  observation 
of  the  incisors  and  canines  principally,  and  I  am 
still  of  the  opinion  that  the  second,  and  especially 
third  molars  are  upon  the  average  larger  in  the 
present  day  than  they  were  formerly ;  a  view  to 
some  extent  borne  out  by  the  observations  upon 
the  skulls  at  Hythe. 
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There  are  two  principal  varieties  of  contracted 
jaw  met  with :  in  the  one,  the  teeth  bear  their 
due  relationship  to  the  maxillaa,  as  regards  actual 
development;  but  where  the  latter  have  their 
palatal  processes  raised  into  a  higher  and  more 
pointed  arch  (Fig.  3),  and  where  the  alveolar 
processes  of  each  side  become  consequently  ap- 
proximated,— it  is  difficult  to  explain  the  cause  of 
this  deformity :  in  some  cases  the  habit  of  finger- 
sucking,  as  suggested  by  Dr.  Ballard,  may  have 


Fig,  4. 


caused  or  increased  it ;  in  others,  where  no  such 
habit  has  existed,  it  appears  to  be  connected  by 
links  with  those  arrests  of  development  which 
cause  cleft  palate.  This  variety,  though  congeni- 
tal, may  yet  become  hereditary,  and  our  notions 
concerning  the  form  of  countenance  indicative  of 
good  breeding  certainly  tend  to  cause  it  to  be- 
come so.      The  other  variety  is  that  in  which  the 
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teeth  are  in  excess  of  development  as  regards  the 
maxillge,  or,  to  speak  more  correctly,  where  the 
maxillse  do  not  attain  their  average  development, 
whilst  the  teeth  attain  their  normal  size  (Fig.  4). 
The  cause  of  this  form  of  irregularity  is,  I  think, 
explicable  thus.  In  Mr.  Tomes' s  "  System  of 
Dental  Surgery  "  it  is  shown  that  the  temporary 
teeth  hold  in  the  dental  arch  a  nearly  vertical 
position,  the  crown  of  each  being  almost  over  its 
roots,  whilst  the  developing  permanent  incisors 
and  canines  have  an  oblique  direction  forwards  and 
outwards; — the  bicuspids  following  the  vertical 
line.  As  the  permanent  teeth  advance  towards 
eruption,  alveolar  development  follows  their  down- 
ward and  outward  progress,  and  thus,  as  shown 
by  the  same  writer,  as  also  more  recently  by  Pro- 
fessor Humphry,  considerable  addition  is  made 
to  the  anterior  portion  of  the  alveolar  processes 
of  the  maxillae,  and  thus  is  afforded  a  greater 
space  in  the  dental  arch  for  the  larger  permanent 
incisors  and  canines  :  when  the  permanent  teeth 
are  lost,  as  in  old  age,  this  portion  of  the  bone  is 
absorbed,  in  the  superior  maxillae  at  least,  and 
the  form  then  taken  by  the  palatal  and  alveolar 
processes  is  almost  precisely  similar  to  that  seen 
in  the  infant.  The  first  indications  of  the  out- 
ward and  forward  progress  of  the  permanent 
teeth  is  observable  in  the  advance  and  conse- 
quent separation  of  the  temporary  teeth,  which 
appearances    justify   the    prognostication   of    an 
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evenly    and    well- developed    set    of    permanent 
successors. 

But  in  cases  where  this  second  class  of  con- 
tracted dental  arch  prevails,  no  such  advance  or 
separation  of  temporary  teeth  occurs,  and,  I  fully 
believe,  from  the  circumstance  that  the  permanent 
teeth  are  developed  in  a  much  more  vertical  direc- 
tion, and  in  fact  in  that  line  spoken  of  as  parallel 
to  the  forehead,  base  of  the  nose,  lips,  and  chin, 
occurring  in  the  form  of  crania,  met  with  in  the 
most  civilized  communities.  With  this  develop- 
ment the  palatal  arch  becomes  apparently  more 
lofty  from  the  alveolar  processes  assuming  a  down- 
ward and  less  outward  direction.  The  teeth,  too 
large  for  a  thus  but  slightly  enlarged  arch,  become 
irregular,  taking  up  various  positions,  but  chiefly 
two  varieties  of  mal-position: — thus,  where  the  two 
bicuspids  are  erupted  before  the  canines,  which 
not  unfrequently  follows  an  early  removal  of  the 
temporary  molars,  we  usually  find  the  canines 
placed  without  the  dental  arch,  and  holding  back 
the  lateral  incisors,  which  are  generally  bitten  over 
by  their  lower  antagonists  (Fig.  4,  p.  235)  ;  or  if 
the  canines  are  erupted  before  the  bicuspids,  the 
former  are  usually  developed  in  the  dental  arch, 
and,  as  they  advance,  press  out  and  cause  an  over- 
leaping of  the  incisors,  thus  giving  to  the  dental 
arch  a  V-shaped  form  as  seen  in  Fig.  2  (p.  233). 
It  would  be  a  very  interesting,  though  a  somewhat 
difficult  point,  to  search  out  anatomically  the  chain 
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of  causes  which  produce  this  vertical  developmeut 
of  the  teeth  and  alveolar  processes ;  it  seems 
probable  that  a  greater  expansion  of  those  bones  of 
the  cranium,  or  rather  of  those  portions  of  them 
which  contain  the  cerebral  hemispheres,  results  in 
a  corresponding  contraction  of  those  which  form 
partly  the  face  and  the  base  of  the  skull,  producing 
a  form  of  head  and  face  indicative  of  intelligence 
and  refinement,  and  moreover  so  in  accordance 
with  our  notions  of  what  is  pleasing  and  attrac- 
tive, that  it  becomes  hereditary  by  breeding  in, 
and  yearly  more  common  amongst  us. 

Let  us  consider  this  question  of  breeding  in 
a  little  more  closely  in  its  bearings  upon  the 
development  of  a  race.  In  ci^oLized  communities 
the  physical  form  most  admired  is  that  so 
accurately  described  by  Mr.  Cartwright,  in  his 
type  of  a  well-bred  individual,  as  seen  in  our 
aristocracy ;  and  the  reverse  of  this  he  pictures  to 
us  in  his  type,  taken  from  a  class  low  in  intelli- 
gence and  wanting  in  refinement,  but  possessing 
physical  strength  and  endurance  in  the  extreme 
degree.  Now,  in  a  country  like  our  own,  which, 
owing  to  the  blessings  of  prosperity,  has  year  by 
year  advanced  in  all  those  conditions  which  tend 
to  make  the  intelligential  faculties  the  most  valu- 
able to  mankind,  and  so  to  enable  the  class  pos- 
sessing them  to  live  the  most  easily,  the  ofispring 
of  the  intelligent  naturally  become  the  most  nu- 
merous ;  whilst  those  of  the  opposite  class,  whose 
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means  of  existence  daily  become  more  difficult, 
gradually  disappear  from  among  us.  Again,  as 
mankind  become  more  refined  in  their  perceptions, 
the  forms  most  indicative  of  refinement  chiefly 
attract  their  admiration ;  and  thus  those  the  most 
abounding  in  these  qualities  are  the  most  likely 
to  marry,  and  those  the  most  deficient  in  them 
the  least  likely  to  do  so.  In  other  states  of 
society  we  see  the  reverse  of  this  picture :  the 
savage,  who  possesses  the  greatest  physical 
strength,  which  is  usually  met  with  in  a  form 
most  wanting  in  any  of  those  characteristics  of 
refinement  of  which  we  have  just  spoken,  becomes 
usually  a  chief  in  his  people,  and  receives  the 
greatest  marks  of  favour  from  the  females  of  his 
tribe,  and  where  polygamy  exists,  numbers  more 
wives  than  does  he  whose  tendencies  to  refinement 
render  him  an  object  of  contempt,  and  probably 
devoid  of  female  association.  Thus  the  savage 
races  preserve  for  ages  the  characteristics  of  their 
class  with  far  less  deviation  from  them  than  do 
those  in  civilized  communities  :  there  being  some 
limits  to  physical  strength  and  barbarism,  there 
being  none  to  intellectual  and  moral  progress, 
save  in  perfection. 

Eeturning  from  this  digression  to  the  class  of 
cases  which  last  occupied  our  attention,  one  thing 
is  certain,  that  whether  they  arise  from  the  causes 
suggested  or  not,  they  are  daily  becoming  more 
common  amongst  us,  and  therefore  the  question 
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of  their  proper  treatment  is  one  involving  no 
small  consideration.  As  the  maxillae  in  these 
cases  do  not  attain  their  average  development 
whilst  the  teeth  attain  their  normal  size,  so  that  in 
fact  there  is  too  much  tooth  substance  in  proportion 
to  the  size  of  the  jaws,  two  principles  of  treat- 
ment naturally  suggest  themselves :  the  one  the 
increasing  of  the  size  of  the  jaws,  if  possible ;  the 
other  the  lessening  the  amount  of  tooth  substance. 
Much  has  been  written  and  much  has  been  said 
upon  the  expansion  of  the  alveolar  arch,  as  if  its 
accomplishment  were  a  matter  of  but  little  diffi- 
culty. In  my  own  efforts,  chiefly  however 
directed  to  the  other  form  of  contracted  alveolar 
arches  noticed,  I  have  found  that  they  have  been 
unavaihng.  My  fixed  points  for  applying  pressure, 
the  teeth,  have  readily  yielded  and  have  been 
pushed  to  the  outer  margin  of  the  alveolar  process. 
The  dental  arch  has  been  expanded,  but  not  the 
alveolar  arch ;  and  this  is  only  reasonable  when  we 
remember  that  resistance  to  our  efforts  is  not  only 
offered  by  this  bone  itself,  but  probably  to  some 
extent  also  by  every  other  bone  composing  the 
face  and  cranium.  Nor  must  we  forget  also  the 
influence  of  muscular  resistance,  not  only  tending 
to  counteract  our  efforts,  but  also  to  restore  the 
former  conditions  upon  the  withdrawal  of  the 
expansive  force.  I  have  read  of  the  two  superior 
maxillae  being  actually  forced  asunder  at  their  pala- 
tal and  labial  articulations,  in  attempts  to  expand 
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the  arch,  a  state  of  things  I  should  hardly  think 
advantageous,  and  certainly  not  one  I  should  feel 
very  proud  of  having  accomplished.  For  all 
practical  purposes,  I  think,  we  may  at  once  dismiss 
this  method  of  treatment,  though  its  usual  result, 
the  widening  of  the  dental  arch,  demands  more 
consideration.  I  fear  much  has  been  written  and 
said  upon  this  subject  also,  and  not  a  little  in  this 
very  room,  that  has  been  calculated  to  mislead 
especially  young  practitioners.  Great  stress  has 
from  time  to  time  been  laid  upon  the  uselessness 
and  unnecessary  cruelty  of  removing  permanent 
teeth  in  crowded  dental  arches,  and  models  have 
been  shown,  exhibiting  great  skill  upon  the  part 
of  the  practitioner,  and  even  greater  endurance 
upon  the  part  of  the  patient,  where  very  crowded 
teeth  have  been  made  to  assume  a  very  perfect 
arch.  The  value  of  these  records  would,  however, 
have  been  very  greatly  enhanced  if  the  patients 
themselves  could  also  have  been  exhibited  before 
the  treatment,  immediately  after,  and  some  three 
or  four  years  after.  Acting  under  the  belief,  fi'om 
what  I  had  read  and  heard,  that  it  was  almost 
inadmissible  to  remove  a  permanent  tooth  if  it 
could  be  pressed  into  line  with  its  fellows,  I 
proceeded  to  treat  this  (Fig.  4,  p.  235),  one  of 
my  first  cases  of  irregularity,  and  evidently  one 
of  an  abnormally  developed  jaw,  Avith  teeth 
normal  as  regards  their  size.  Here  is  the  result 
(Fig.  5)  : — when  completed,  the  teeth  appear  in  a 
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Fig.  5. 


fairly- shaped  arch,  and  as  the  lower  incisors  had 
formerly  bitten  over  the  upper,  the  length  of  the 

patient's  face  had 
become  diminished, 
and  her  personal  ap- 
pearance certainly 
improved.  But  yet 
I  failed  either  to 
satisfy  myself  or  the 
patient's  parents  in 
the  result  ;  her 
mouth  now  pro- 
jected, and  her  ex- 
pression was  conse- 
quently plebeian.  After  a  year  or  two,  also,  the 
upper  laterals  being  too  short  to  be  retained  in 
their  new  position  by  the  lower  teeth,  returned 
somewhat  to  their  former  site.  Finding  now  that 
the  two  lower  first  molars  were  in  rapid  progress  of 
decay,  I  removed  them  and  considerably  reduced 
the  prominence  in  the  lower  dental  arch,  after 
which  I  removed  the  two  upper  first  bicuspids, 
and,  in  like  manner,  also  reduced  the  upper  arch, 
with  the  happiest  results  as  regarded  the  per- 
sonal appearance  of  the  patient.  I  therefore 
fully  endorse  the  line  of  practice  advocated  by 
Mr.  Cartwright  in  the  treatment  of  these  eases, 
and  consider  that  the  nearest  approach  to  a  rule 
in  the  treatment  of  irregularities  might  be  thus 
stated  :    ''  that  when  the  maxillae  are  in  regard  to 
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the  teeth  deficient  in  development,  some  of  the 
latter  should  be  removed,  whereby  the  harmonious 
relationship  of  teeth  to  maxillas  may  be  restored  ;  " 
and  this  practice  would  I  advocate,  not  merely 
on  the  ground  that  the  personal  appearance  is 
improved  thereby,  but  also  with  the  view  of 
preserving  the  teeth  themselves,  the  table  before 
you  showing  their  inferiority  in  the  contracted 
and  crowded  dental  arches.  But  even  if  we  have 
arrived  at  the  conclusion  that  the  practice  of  re- 
moval as  advocated  is  a  correct  one,  it  becomes  a 
nice  point  to  determine  the  age  at  which  the  pro- 
ceeding is  best  accomplished.  Now  in  this,  as  in 
almost  every  other  question  connected  with  the 
treatment  of  irregularities,  much  must  depend 
upon  the  nature  of  the  case  itself;  and  it  is  in  this 
that  the  judgment  of  the  practitioner  is  probably 
more  severely  tested  than  in  any  other  branch  of 
our  practice,  and  for  the  reason  that  the  same 
object  may  be  accomplished  in  several  ways, 
though  only  in  one  way  can  the  object  be  effected 
perfectly.  To  enter  into  this  question  of  removal 
satisfactorily,  it  is  desirable  for  us  to  contemplate 
these  cases  from  the  period  of  the  eruption  of  the 
permanent  teeth.  At  ages  varying  from  three 
to  six  years,  we  shall  first  notice  in  perfectly 
developed  maxillae  the  forward  and  outward 
progress  of  the  permanent  by  the  advance  and 
separation  of  the  temporary  teeth,  but  in  imper- 
fectly  developed  m axillae    no    such    advance    and 
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separation  will  be  observable;  tlie  temporary 
teetli  remain  close  together,  sometimes  even  over- 
lapping each  other  until  they  drop  out  or  are 
removed  from  the  mouth.  In  such  cases  the 
permanent  teeth  appear  in  an  arch  within  that  of 
their  predecessors,  and,  according  to  my  observa- 
tions, at  an  earlier  age  than  is  usually  assigned  to 
them — from  their  greater  size  each  tooth  occupies 
a  greater  space  in  the  circle  than  its  predecessor. 
Here  is    a  case  of  a  little  girl  of   six  years  of 

age  with  the  lower 
^'~^N  >,  /  ^~"  ^      lateral      incisors 

erupted  (Fig.  6). 
In  cases  of  weU- 
developed  maxillae 
each  permanent  in- 
cisor and  canine 
tooth  occupies  the 
corresponding  place 
Fig.  6.  in    the    more    ex- 

tended arch  that  its 
temporary  predecessor  occupied  in  its  smaller 
arch ;  thus  the  central  permanent  incisors  occupy 
the  space  vacated  by  the  temporary  centrals  in 
addition  to  that  ajfforded  by  the  increased  size  of 
the  arch  from  alveolar  development  in  the  anterior 
direction.  So  also  permanent  laterals  succeed 
temporary  laterals.  To  the  canines,  however,  it 
has  been  usual  to  afford  a  portion  of  the  excess  of 
the  space  occupied  by  the  temporary  molars  over 
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their  successors,  the   bicuspids ;    but  a  series  of 
careful  measurements  (Figs.  7  and  8)  made  from 


Fig.  7. 


the  mental  foramen  to  the  first  permanent  molar 
in  children,  and  also  in  adults,  making  due  allow- 


FiG.  8. 


ance  in  the  latter  for  the  backward  opening  of 
the  foramen,  have  convinced  me  that  this  space  is 
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seized  upon  by  the  first  permanent  molar  (Fig.  G, 
p.  244),  forced  forward  by  the  vis  a  tergo  of  the 
developing  second  and  third  molars ;  the  canine, 
therefore,  finds  for  itself  space  in  the  arch  under 
the  same  circumstances  as  the  permanent  centrals 
and  laterals. 

The  treatment  in  these  cases  is  usually  simple 
enough,  viz.,  removing  any  temporary  teeth  or  un- 
absorbed  fangs  that  are  in  the  mouth  when  their 
permanent  successors  appear  behind  them.  But 
in  the  other  cases  this  removal  of  predecessors  will 
not  effect  the  object  contemplated,  and  it  is  usually 
the  practice  to  remove  not  only  the  representative 
temporary  tooth,  but  also  its  next  neighbour.  In 
the  superior  arch  such  a  course  must  be  followed 
to  allow  of  every  chance  of  the  permanent  teeth 
advancing  over  and  beyond  the  cutting  edges  of 
the  lower  teeth.  In  the  cases  where  the  canines 
are  developed  without  the  dental  arch  the  laterals 
cannot  advance  beyond  a  certain  point,  notwith- 
standing that  the  temporary  canines  have  been 
removed  to  allow  of  their  so  doing,  and  so  must 
be  bitten  over  (Fig.  4,  p.  235).  The  same  course 
is  usually  adopted  with  the  lower  jaw,  but  I 
think  injudiciously ;  and  as  this  opinion  is  probably 
at  variance  with  that  entertained  by  most  prac- 
titioners, I  will  explain  my  views  somewhat  fally. 
According  to  the  course  usually  adopted,  the  four 
temporary  incisors  and  the  canines  would  be 
removed    to    allow    of  the    advance   and  linear 
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arrangement  of  the  four  permanent  incisors. 
These,  when  in  position,  assume,  not  an  arched 
form,  but  usually  that  of  an  almost  straight  line, 
and  all  but  touch  the  first  temporary  molars, 
as  in  this  model 
(Fig.  9).  Now,  as 
the  first  bicuspid 
occupies  exactly 
the  space  of  the 
first  temporary 
molar,  and  the 
second    bicuspid 

is   erupted  close  j^^^^  g 

to  the  former,  the 

canines,  when  they  appear,  will  be  more  or  less 
without  the  arch,  usually  to  the  disappointment  of 
those  who  had  probably  considered  the  condition 
of  things  up  to  this  period  most  satisfactory ;  and 
the  treatment  now  must  be,  provided  all  the  teeth 
are  sound,  the  removal  of  the  two  first  bicuspids. 
Supposing,  however,  the  plan  adopted  had  been 
simply  the  removal  of  each  tempoi^ry  tooth,  as  its 
successor  appeared  the  permanent  laterals  would 
have  taken  a  position  posterior  to  the  centrals 
and  canines,  which  latter  would,  in  the  majority 
of  cases,  have  been  within  the  arch.  After  the 
lapse  of  some  time,  one  of  the  incisors  would  be 
found  to  take  up  a  position  more  or  less  in 
advance  of  or  behind  the  rest,  and  the  removal 
of  this  one  tooth  would  leave  an  arch  of  better 
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form  than  if  the  bicuspids  had  been  removed,  and 
nnnoticeable,  except  to  professional  eyes.  The 
same  Hne  of  treatment  would  in  the  upper  jaw 
be  unadvisable  on  account  of  the  difference  in 
size  between  the  central  and  lateral  incisors. 
Here  is  a  case  of  lower  jaw  (Fig.  10),  in  which  no 
kind  of  treatment  was  pursued,  and  in  which  the 


Fig.  10. 


removal  of  one  incisor  would  have  done  all  that 
could  be  desired.  In  the  treatment  of  the  form 
of  imperfectly  developed  dental  arches  considered, 
where  it  is  deemed  desirable  to  lessen  the  number 
of  permanent  teeth,  the  best  period  for  doing  so 
in  the  upper  jaw  will  possibly  be  that  at  which  the 
position  of  all  the  permanent  teeth,  excepting  the 
denies  sapientice,  may  be  accurately  ascertained ; 
but  in  the  lower  jaw  I  should  prefer  waiting  until 
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all  the  teeth  but  these  latter  were  fully  erupted, 
when  in  the  majority  of  cases  the  sacrifice  of  a 
single  tooth  would  accomplish  all  that  is  required. 
The  too  early  removal  of  permanent  teeth  is,  how- 
ever, sometimes  attended  with  very  undesirable 
results ;  the  advance  of  the  molars  appears  to 
interfere  with  the  proper  development  of  the 
maxillae.  Here  is  a  model  of  a  lower  jaw  (Fig.  11), 


Fig.  11. 

where  an  early  removal  of  the  two  bicuspids 
from  the  right  side,  and  one  from  the  left,  had 
such  an  effect ;  the  ramus  of  the  jaw  preserved 
its  oblique  position,  and  when  the  second  molars 
were  fully  erupted  they,  only,  met  their  anta- 
gonists, and  the  front  teeth  could  not  be  brought 
together.  On  this  ground  the  preservation  of  the 
first  permanent  molar  until  the  second  is  erupted, 
is,  I  think,  good  practice.     My  objection  to  the 
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removal  of  the  temporary  teeth  of  the  lower  jaw, 
under  the  conditions  just  stated,  is  not  from 
fear  that  contraction  of  the  jaw  will  ensue ;  still 
I  think  it  objectionable  to  remove  without  due 
cause  the  temporary  molars,  not  because  more 
room  is  thereby  afforded  for  the  permanent 
canines,  but  because  the  overhanging  crown  of 
the  permanent  molar  will  encroach  upon  a  portion 
of  the  space  belonging  to  the  second  bicuspid,  as 
shown  in  Fig.  6,  p.  244,  and  often  force  it  out  of 
the  dental  arch :  indeed  the  removal  of  the  tem- 
porary canine  will,  in  very  crowded  arches,  allow 
of  some  little  advance  of  the  temporary  molars 
(Fig.  9,  p.  247).  There  are  many  other  points 
arising  out  of  this  subject  that  ought  to  be  con- 
sidered in  relation  to  it  to  discuss  this  question 
in  all  its  bearings,  but  my  doing  so  upon  this 
occasion  would  defeat  the  object  of  this  paper, 
which  has  for  its  aim  the  re-opening  of  a  discus- 
sion upon  the  views  of  another,  rather  than  the 
advancement  of  my  own  opinions. 


GENERAL  MONTHLY  MEETING. 

Monday,  March  6,  1865. 
TTIOS.   A.   ROGEKS,  Esq.,  President,  in  the  Chaiii. 


The  following  Donations  were  made  to  the  Society : — 

By  Mr.  Lloyd,  of  Liverpool. — ^W.  Hunter's  "  Commentaries,"  &c., 
Bourdet,  2  vols.,  Eauchard,  2  vols..  Mead,  3  vols.,  Gerbaux,  Parnely, 
Duval,  Ruspini,  Gray,  Breham,  Bellhouse,  N.  De  Chemant,  M.  D. 
De  Chemant,  Jobson,  Delabarre,  Berdmore,  Hurlock,  Eitch,  Koecker, 
Nasmyth,  Blake,  Wooffendale,  Marryat,  Delafons,  Sigmond,  A.  Clark, 
De  Loude,  Snell,  Imric,  Purland,  Scott,  J.  P.  Clark,  Nicholles, 
Maclean,  Euller,  Robertson,  and  John  Hunter's  Works;  American 
Journal,  4  vols. 

By  Mr.  Holgate. — A  Print  of  Abemethy  and  Photograph  of  John 
Hunter,  framed  and  glazed. 

By  M.  Weber,  16,  Place  Yendome,  Paris. — Some  Specimens  of 
Rubber. 

By  Mr.  Lord,  of  Blackburn. — Two  Models  showing  Malposition  of 
Teeth. 

By  Dr.  W.  N.  Kottenstein,  Boulevard  des  Capucines,  Paris. — A 
Plaster  Mould  for  making  Metallic  Moulds  for  artificial  Velums,  with 
the  following  Observations  : — 

Mr.  President  and  Gentlemen, — I  consider  the 
treatment  of  congenital  fissure  so  important  a 
branch  of  our  profession  that  every  one  should 
put  his  shoulder  to  the  wheel,  and  contribute  to 
its  advancement ;  and  we  shall  in  time,  no  doubt, 
make  all  surgical  operations  for  the  treatment  of 
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congenital  fissure,  excepting  for  hare-lip,  super- 
fluous. If  speech  be  not  improved,  who  would 
have  staphyloraphy,  or  uranoplasty,  or  both,  per- 
formed, if  obturators  could  just  as  easily  be  worn 
as  artificial  teeth  are  now,  and  by  which  voice  and 
speech  were  rendered  normal  ?  It  is  true  that 
within  the  last  few  years  improvements  have  been 
made  in  the  surgical  treatment  of  these  cases,  and 
your  countryman,  Mr.  Fergusson,  has  largely  con- 
tributed to  the  success  of  staphyloraphy  by  the 
division  of  the  levator  palati, — an  operation  which 
he  first  performed,  and  which  marked  his  name 
in  the  history  of  this  operation.  But  the  treat- 
ment of  fissure  in  the  hard  palate,  although 
performed  for  small  clefts  and  by  repeated 
operations  by  Diefienbach,  Eoux,  Warren,  Fer- 
gusson, Pollock,  Field,  and  others,  has  not  been 
successful,  as  will  be  seen  in  the  writings  of  the 
above-named  gentlemen  (Fergusson' s  "Practical 
Surgery;"  Field,  London  Medical  Times ^  1856; 
Erichsen's  ''Science  and  Art  of  Surgery;" 
Pollock's  "  Observations  on  Congenital  Deficiency 
of  Soft  Palates,"  in  Medical  Ghirurgical  Trans- 
actions, 1856,  vol.  39 ;  Bowman,  British  Medical 
Journal,  1859  ;  Dieffenbach's  "  Operative 
Ohirurgie;"  Roux's  "  Quarante  Annees  de 
Pratique  Chirurgicale,"  Paris,  1854,  vol.  1). 

After  OlHer  had  made  his  beautiful  physio- 
logical experiments,  and  had  proved  that,  by 
transplanting  the  periosteum,  new  bone  would  be 
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formed  at  those  parts  where  the  periosteum  was 
planted,  Langenbeck  twice  apphed  this  prin- 
ciple to  surgery,  and  so  created  a  treatment 
based  on  these  principles  and  called  aesteoplasty. 
The  uranoplasty  is  one  of  the  most  successful 
operations  of  that  kind  :  the  cleft  in  the  hard 
palate  is  closed  up  with  the  periosteum  scraped 
from  the  palate,  and  if  it  is  not  proved  that  new 
bone  will  form,  it  is  at  least  proved  that  in  this 
way  the  clefts  in  the  hard  palate  are  closed  up 
by  one  operation.  I  know  there  are  claims  of 
priority,  particularly  in  your  country ;  but  when 
the  diiSerent  methods  are  studied,  and  you 
take  in  view  that  Langenbeck  transplants  the 
periosteum  and  not  the  mucous  membrane  only, 
as  has  hitherto  been  done,  and  which  has  been 
the  principal  cause  of  gangrene  in  these  opera- 
tions, you  must  admit  that  M.  Langenbeck  has 
indicated  a  means  of  treatment  which  promises 
success ;  whereas  formerly  the  evidence  of  all 
who  made  these  operations  a  special  study  shows 
that  failure  has  nearly  always  been  the  result 
of  such  attempts.  To  indicate  in  what  these 
improvements  consist  would  be  too  long  to 
enumerate,  and  it  is  not  my  object  to  prove 
to  whom  is  due  the  improvement  in  the  surgical 
treatment  of  cleft  palate.  But  as  it  is  very  in- 
teresting to  every  one  to  hear  the  results  of  such 
important  operations,  I  will  in  a  few  words  give 
you  the   statistics  since   1861.     Langenbeck  has 
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operated  over  fifty  times ;  Simon,  of  Rostock, 
twenty ;  Esmarck,  in  Kiel,  ten  times  ;  Pasavant,  of 
Frankfort,  above  ten  times ;  Billroth,  Weber,  &c. ; 
so  that  over  100  operations  have  been  performed 
in  Germany  alone,  and  nearly  all  with  success. 
After  such  success  every  one  must  proclaim  this 
operation  as  a  great  triumph  of  surgery,  prin- 
cipally due  to  the  great  professors  of  Berlin.  On 
this  matter  I  propose  to  furnish  you  with  some 
documents  which  may  interest  you.  Should  this 
success  of  surgery  discourage  us  in  our  efforts 
as  to  mechanical  treatment  ?  No  !  for  it  is 
proved  in  evidence  that  after  the  uranoplasty  and 
staphyloraphy,  which  were  performed  both  sepa- 
rately or  together,  the  nasal  twang,  the  main 
object  for  operating,  exists.  I  repeat,  then,  let 
every  one  publish  his  experience  of  the  mechanical 
treatment  for  fissures,  and  I  will,  for  one,  com- 
mence at  once.  Nearly  every  one  of  us  has 
made  an  effort  to  construct  a  practical  velum,  and 
a  number  of  very  ingenious  instruments  have 
been  invented,  constructed  in  former  times  with 
metal. 

Delabarre  first  used  caoutchouc,  but  found  that 
his  instrument  was  too  complicated.  Mr.  Stearn, 
whom  the  Americans  call  an  English  surgeon,  and 
the  Enghsh  an  American  dentist,  and  who  is,  if  I 
am  rightly  informed,  a  surgeon  in  the  American 
navy,  has  been  the  first  one  to  construct  a  real 
practical  velum ;  and  although  his  instrument  is 
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very   complicated,   it   has    notwithstanding   been 
used  with  great  advantage. 

This  advantage  is  principally  due  to  the  im- 
provements which  have  been  made  in  vulcanizing 
caoutchouc,  of  which  latter  substance  the  velum 
of  Mr.  Stearn  is  made.  Of  late  years  every 
dentist  has  his  vulcanizing  machine,  and  trials  to 
simplify  the  instruments  of  Mr.  Stearn  have  been 
made  by  many.  I  myself  have  made  several, 
some  with  success,  but  I  believe  the  instruments 
of  Dr.  Kingsley  are  thus  far  the  most  complete 
improvement  as  yet,  but  which,  however,  admit  of 
further  development.  How  are  these  instruments 
of  Dr.  Kingsley' s  made  ?  and,  to  begin  with  the 
beginning,  how  is  the  impression  taken  ? — ques- 
tions which  have  not  been  answered  by  Dr. 
Kingsley.  There  is  no  doubt  that  plaster  of 
Paris  is  the  material  with  which  we  ought  to 
make  our  impressions.  It  seems  at  first  very 
dijB&cult,  and  so  it  is ;  but  some  skill  in  the 
operator,  and  a  little  patience  on  the  part  of  the 
patient,  will  insure  success.  It  is  not  necessary 
to  take  an  impression  of  the  cavity  of  the  nose, 
vomer,  and  all  which  can  be  done,  but  one  only  of 
the  edges  of  the  cleft,  buccal  and  nasal  surfaces,  and 
the  pharynx,  is  what  is  needed  for  practical  cases. 
The  patient  has  to  undergo  some  education  to 
support  taking  an  impression.  Great  advantage 
will  sometimes  be  obtained  by  administering  the 
following     preparation,     which     laryngoscopicals 
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sometimes  give  to  their  patients  who  cannot 
support  the  laryngial  mirror  in  their  throats. 
Re.  bromure  de  potassia,  6  grammes  ;  eau 
distillee,  150  grammes;*  a  table- spoonful  three 
times  a  day,  used  as  a  gargle.  My  modus 
operandi  for  taking  impressions  is  as  follows  : — 
I  first  take  an  impression  in  soft  wax,  or  gutta 
percha ;  from  this  I  make  an  impression  cup  in 
lead.  I  then  prepare  my  plaster  materials  as 
usual  with  warm  water  and  salt  (which  hardens 
very  quickly)  in  the  lead  cup,  and  introduce  it 
into  the  mouth,  so  that  the  end  of  it  will  touch 
the  pharynx :  the  plaster  must  be  of  such  a  con- 
sistency that  it  can  run  a  Httle  over  the  edge  of 
the  cleft  on  its  nasal  surface.  When  the  plaster 
becomes  hard  enough  to  retain  an  impression,  and 
yet  remains  soft  enough  to  break  when  necessary, 
I  take  it  out  of  the  mouth.  The  edge  which 
runs  over  the  cleft  will  usually  be  broken  off,  but 
can  be  put  on  again.  To  find  out  when  the  im- 
pression ought  to  be  removed  it  is  best  to  place 
the  cup  in  which  the  plaster  has  been  mixed  at 
your  side,  so  that  you  can  remark  when  it  is 
sufficiently  set. 

There  will  certainly  be  improvements  made  in 
the  impression  cups,  and  I  have  at  this  moment 
one  made  with  which  I  will  make  some  experi- 
ments. It  is  also  to  be  seen  if  it  would  not  be  of 
advantage  to  take  the  impression  of  the  velum  in 

'^  A  gramme  equals  15^  grains,  nearly. 
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a  certain  position  rather  than  another,  as,  for 
instance,  by  letting  the  patient  sing  out  the  word 
Ah  !  prolonged ;  the  velum  will  then  be  placed  in 
nearly  a  horizontal  position,  and  this  act  would 
have  the  advantage  of  occupying  the  mind  of  the 
patient.  The  plaster  can  be  made  to  harden  so 
quickly  that  one  respiration  Avould  be  sufl&cient. 
It  has  further  been  asked  what  is  the  material 
to  be  used.  The  material  caoutchouc  of  Dr. 
Kingsley  is  no  doubt  very  good ;  by  experiments 
it  is  very  easily  found  out  what  its  composition  is, 
so  as  to  have  the  softness  required.  Sulphur  is 
the  substance  which  hardens  rubber,  and  to 
harden  it  a  considerable  quantity  is  necessary. 
I  made  some  rubber  for  the  purpose  in  question, 
and  put  seven  per  cent,  of  sulphur  in  it  only.  This 
rubber  remains  soft  and  elastic,  even  when  vul- 
canized for  from  two  to  four  hours.  Instead  of 
sending  a  description  of  how  the  moulds  for 
vulcanizing  are  made,  I  send  you  a  plaster  model 
from  which  metallic  models  are  made.  This 
model  is  made  after  a  velum  from  Dr.  Kingsley, 
with  the  description  given  in  Harris's  eighth 
edition,  in  which  is  a  description  given  by 
Dr.  Dwindle,  of  New  York,  but  not  a  word  as 
to  how  impressions  are  taken,  or  how  the  material 
is  made.  I  hope,  Sir,  you  will  excuse  my  de- 
ficiencies in  your  language,  and  that  you  will 
allow  me  to  write  to  you  again  on  this  or  other 
professional  subjects. 


GENERAL  MONTHLY  MEETINCr. 

Monday^  April  3,  1865. 
THOS.  A.  ROGERS,  Esq.,  President,  in  the  Chair. 


The  following  Gentlemen  were  proposed  for  the  Membership  of  the 
Society : — 

Mr.  Alfred  A.  De  Lessert,  Wolverhampton. 

Mr.  A.  G.  Medwin,  M.R.C.S.,  L.D.S.,  &c.,  Blackheath. 

Mr.  A.  Thomson,  St.  Petersburgh. 

The  following  Donations  were  made  to  the  Society : — 

By  Dr.  Alfred  Carpenter,  of  Croydon — An  Ancient  Skull  (one 
of  many  lately  dug  up  in  Lincolnshire  under  the  direction  of  Dr. 
Wastall). 

By  Mr.  Harrington — A  curious  Malformed  Tooth. 
Mr.  Hulme  read  the  following  Paper : — 

On  Rliizoclontryioy , 

Mr.  President  and  Gentlemen, — The  operation 
of  drilling  into  tlie  pulp  cavity  of  the  tooth, 
knoTvai  under  the  title  of  rhizodontr^^y*  having 
been  brought  under  the  notice  of  this  Society 
on    one    or   two   occasions,   and  having  had  the 

*  Various  modifications  of  this  word  have  been  introduced,  most  of 
which  are  incorrect;  the  above  form,  although  it  does  not  express  tlie 
very  act  of  drilling  into  the  tooth,  is  quite  admissible,  and  has  the 
great  advantage  of  approximating  very  closely  to  the  terms  hitherto 
employed;  it  is  a  compound  of  (nla  a  root,  o^ovq  a  tooth,  and  rpv-rraio 
to  bore. 
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opportunity  of  examining  a  tooth  upon  which  I 
had  performed  the  operation  nearly  a  twelve- 
month before  extracting  it,  I  thought  some 
account  of  the  condition  of  the  tooth  might 
not  be  unacceptable  to  our  members. 

Before  proceeding  to  the  consideration  of  this 
case,  it  may  assist  us  in  forming  our  conclusions 
as  to  the  practical  value  of  the  operation,  and  as 
to  the  best  means  of  ensuring  its  success,  if  we 
inquire  into  the  history  which  has  been  previously 
published  of  similar  cases  by  other  writers. 

It  would  appear  from  the  remarks  that  have 
been  made  in  different  journals  since  Dr.  HuUihen 
first  called  attention  to  this  mode  of  treating 
inflammation  of  the  dental  pulp,  that  the  idea  of 
drilling  into  the  pulp  cavity  had  suggested  itself  to 
more  than  one  practitioner.  Thus  Mr.  Cartwright, 
in  a  paper  read  at  one  of  the  Society's  meetings, 
remarks  : — ''  The  notion  of  drilling  through 
fillings  to  afford  escape  of  fluid,  and  of  drilling 
through  the  healthy  bone  into  the  pulp  cavity  at 
a  point  away  from,  or  below  the  filling,  is  not  new. 
Mr.  Harrison  stated  on  the  occasion  of  the  dis- 
cussion on  Mr.  Bellisario's  paper,  that  he  had 
often  drilled  into  the  pulp  cavity  for  the  purpose 
of  relieving  the  pressure  of  fluid  before  Dr. 
Hullihen  published  his  paper ;  and  my  father 
tells  me  that  many  years  ago  he  saw  a  tooth  that 
had  been  drilled  in  a  similar  manner,  and  for  a 
similar  purpose,  by  a  dentist  residing  abroad,  and 
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that  the  operation  was  successful."  *  When 
Dr.  HuUihen's  paper  was  published  in  the 
American  journals,  more  than  one  person  put 
forth  his  claim  to  the  invention.  In  this,  as 
in  many  other  instances,  the  question  is  not  so 
much  to  whom  did  the  idea  first  occur  ?  as  who 
was  the  person  that  first  reduced  it  to  practice, 
and  advocated  it  as  a  method  of  treating  certain 
morbid  conditions  of  the  tooth-pulp  ?  When 
regarded  from  this  point  of  view  I  think  there  can 
be  no  doubt  that,  whatever  value  the  operation 
may  possess,  whether  much  or  Httle,  the  merit  of 
its  introduction  belongs  to  Dr.  Hullihen. 

Like  all  new  remedies  and  new  methods  of 
treatment,  no  sooner  was  the  proposal  of  drilling 
into  the  pulp  cavity  announced  than  practitioners 
in  different  parts  of  America  came  forward  with  the 
usually  incredible  number  of  triumphant  operations, 
so  much  so  that  the  great  secret  of  success  in  the 
treatment  of  inflammation  of  the  dental  pulp  seemed 
at  length  to  have  been  discovered,  and  henceforth 
the  dentist  might  fearlessly  stop  every  kind  of 
carious  cavity,  knowing  that,  if  inflammation 
should  arise,  he  had  an  infallible  remedy  at  hand. 
When,  however,  the  attraction  of  novelty  had 
ceased,  the  new  operation  passed  out  of  notice, 
and  nothing  more  was  heard  of  it  until  attention 
was  again  drawn  to  it  in  some  of  the  papers  read 
at  this  Society. 

*  "  Transactious  of  the  Odoutological  Society,"  vol.  iii.,  p.  29. 
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How  completely  Dr.  Hullihen's  operation  has 
been  ignored  in  tlie  land  of  its  birth  and  of  its 
enthusiastic  reception,  is  shown  by  the  following 
remarks  in  the  last  edition  of  ''Harris's  Dental 
Surgery"  (p.  316),  which,  however,  are  the  same 
as  appeared  in  the  previous  edition.  As  these 
remarks  contain  a  condensed  account  of  the 
operation  as  proposed  by  Dr.  Hullihen,  and  may 
be  considered  to  represent  the  opinion  of  our 
American  brethren  with  regard  to  it  I  shall  give 
the  passage  entire  : — 

"  Dr.  S.  P.  Hullihen  described  to  the  author,  in 
the  fall  of  1851,  a  method  which  he  had  recently 
introduced  of  treating  teeth  after  the  lining 
membrane  had  become  exposed.  It  consists, 
after  filhng  the  tooth  in  the  usual  way,  of 
drilling  a  hole,  about  a  line  above  the  edge  of  the 
alveolus,  through  the  gum,  alveolar  wall,  and  root, 
into  the  pulp  cavity,  using  the  precaution  not  to 
separate  the  nerve,  and  wounding  it  as  slightly 
as  possible.  The  effused  lymph  resulting  from 
the  inflammation  occasioned  by  the  pressure  of 
the  filling,  escapes  through  this  opening ;  which 
he  believes,  when  the  increased  vascular  action 
subsides,  is  filled  with  callus,  and  ultimately 
with  dentine.  Dr.  Hullihen  informed  the 
author  that  he  had  succeeded  in  almost  every 
instance  in  preserving  the  vitality  of  the  tooth. 
The  author  has  not  performed  the  operation 
often    enough    to     enable    him,    fi^om    personal 
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experience,  to  express  an  opinion  as  to  its 
merits ;  but,  owing  to  frequent  failures,  he 
believes  that  it  is  now  seldom,  if  ever,  per- 
formed." 

As  the  above  passage  has  been  allowed  to 
remain  unaltered,  we  are  left  to  conclude  that 
Dr.  Harris's  opinions  are  participated  by  the 
editors  of  the  last  edition  of  his  work  on 
''  Dental  Surgery."  In  no  English  work  on 
Dental  Surgery  am  I  aware  that  the  merits  of 
the  operation  have  been  discussed.  Notwith- 
standing the  way  in  which  the  operation  has  been 
cast  aside,  I  have  little  doubt  there  are  many  cases 
in  dental  practice  in  which  it  would  prove  a 
valuable  resource.  At  the  same  time  it  must  be 
admitted  that  considerable  uncertainty  hangs  over 
the  results,  and  hence  the  guarded  and  qualified 
terms  in  which  even  its  advocates  are  compelled 
to  speak  of  it. 

In  the  paper  already  referred  to  by  Mr.  Cart- 
wright,  the  author  has  appended  a  note  to  it,  as 
pubhshed  in  the  Transactions  of  the  Society, 
wherein  he  says  : — ''  I  have  had  opportunities  of 
seeing  some  of  the  cases  within  the  last  month 
or  two,  and  they  may  be  pronounced  successful, 
although  it  cannot  be  said  that  the  teeth  were 
always  comfortable,  but  the  pain  experienced  was 
not  severe,  was  periodical,  and  occurred  at  dis- 
tant intervals,  being  instanced  by  tenderness  on 
pressure,  rather  than  decided  ]\ain." — (Oj^ns  cit., 
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p.  31).  This  description  very  closely  corresponds 
with  the  account  which  the  patient  from  whom  I 
extracted  the  tooth — mentioned  at  the  commence- 
ment of  this  paper — gave  of  what  had  occurred 
in  his  own  case. 

At  the  meeting  of  this  Society  in  November, 
1860,  a  paper  was  read  from  Mr.  Belhsario,*  of 
Sydney,  advocating  the  use  of  Dr.  Hullihen's 
operation.  In  this  paper  the  writer  has  recorded 
the  history  of  an  interesting  and  successful  case 
in  which  he  had  drilled  into  the  cavity  of  an 
anterior  lower  molar.  The  operation  was  per- 
formed on  April  5th.  Cotton  saturated  with 
tannate  of  lead  was  applied  every  other  day  for 
three  weeks,  and  afterwards  Hill's  stopping ; 
the  tooth  was  then  left  until  November,  when  the 
gutta-percha  stopping  was  removed,  and,  upon 
cautiously  introducing  a  drill  into  the  cavity,  it 
came  in  contact  with  sohd  substance  without  pro- 
ducing any  pain,  indicating,  says  the  writer,  that 
the  pulp  had  been  calcified.  It  is  a  very  im- 
portant and  interesting  question  to  decide  in  what 
space  of  time  new  dentine  may  be  formed,  but  all 
we  can  conclude  from  the  present  case  is  that  it 
had  taken  place  in  the  space  of  seven  months. 

In  the  case  to  which  I  have  referred  the  patient 
was  a  young  man  twenty-two  years  of  age,  in 
whom  the  first  bicuspis  on  the  left  side  of  the 

*  "Transactions  of   the  Odontological  Society,"  1857-60,   vol.  ii., 
p.  364. 
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lower  jaw  had  been  stopped,  about  two  weeks 
previously  to  my  seeing  him,  with  amalgam.  Pain 
and  tenderness  had  come  on,  and  I  determined 
upon  drilling  into  the  pulp-cavity,  in  the  hope  of 
preserving  the  tooth.  The  patient  was  seen 
twice  after  the  operation,  and  the  pain  had  much 
diminished,  but  still  recurred  at  intervals.  A 
twelvemonth  elapsed,  when  the  patient  again  pre- 
sented himself,  stating  that  the  tooth  had  con- 
tinued to  trouble  him  at  intervals,  and  that  he 
now  wished  to  have  it  removed.  I  was  only  too 
willing  to  comply  with  his  request ;  and  thus  the 
tooth  came  into  my  possession. 

Upon  examining  the  tooth  after  removal,  a  soft 
pinkish  coloured  substance  was  seen  filling  up  the 
opening  formed  by  the  drill.  At  first  I  supposed 
this  was  simply  a  portion  of  the  gum  which  had 
grown  into  the  cavity,  but,  upon  dividing  the 
tooth  longitudinally,  so  that  the  section  should 
pass  through  the  portion  traversed  by  the  drill, 
this  was  found  not  to  be  the  case ;  the  following 
appearances  presented  themselves,  and  are  shown 
in  the  accompanying  diagram.  At  A  the  tooth 
is  represented  from  its  proximal  surface,  where 
the  decay  was  situated,  the  latter  being  indicated 
by  the  dark  irregular  spot ;  just  below  this  is  seen 
a  round  opening  where  the  drill  had  been  used ; 
at  B  this  spot  is  shown  on  an  enlarged  scale,  with 
the  vascular  process  of  the  pulp  filling  up  the 
aperture.    The  dotted  line  in  A  indicates  the  direc- 
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tion  in  whicli  the  tooth  was  divided ;  C  represents 
the  lingual  half  of  the  tooth,  in  which  is  retained 
a  portion  of  the  amalgam  stopping,  / ;  and  D  the 
buccal  half ;  both  sections  show  that  the  tooth  was 
much  diseased,  and  not  in  a  favourable  condition 
for  stopping.  It  is  to  the  section  D  that  I 
desire  specially  to  direct  your  attention.  Upon 
examining  this  portion,  at  the  bottom  of  the 
aperture  formed  by  the  drill  is  seen  a  projecting 
process  of  secondary  dentine  which  has  evidently 
been  formed  since  the  operation,  showing  that 
nature  has  endeavoured  to  repair  the  integrity  of 
the  tooth  by  forming  a  fresh  deposit  of  dentine 
where  the  opening  had  been  made  into  the  pulp- 
cavity.  It  so  happened,  however,  in  this  case 
that  the  aperture  communicating  with  the  pulp- 
cavity  was  not  entirely  closed  up,  and  that  con- 
sequently a  portion  of  the  pulp  protruded  to  a 
level  with  the  outer  surface  of  the  tooth,  filling 
up  the  canal  that  had  been  formed  by  the  drill. 
Whether  this  has  happened  in  other  cases  I  can- 
not say,  but,  with  such  a  condition  of  the  part, 
we  may  readily  understand  the  recurrence  of 
attacks  of  pain  at  irregular  intervals,  depending 
upon  changes  in  the  external  conditions  by  which 
the  tooth  is  surrounded.  I  should  observe  that  as 
the  driU  had  been  pressed  below  the  margin  of  the 
gum,  the  latter  had  risen  up  and  so  covered  the 
opening  formed  by  the  drill,  and  would  thus, 
under   ordinary    circumstances,    protect  the  pro- 
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truding  portion  of  the  pulp.  I  will  merely  add, 
that  if  the  growth  of  the  pulp  had  been  repressed 
by  appropriate  treatment  it  seems  possible  that 
the  patient  might,  even  in  this  case,  have  been 
freed  from  the  attacks  of  pain,  and  possibly  the 
tooth  preserved.  It  would  be  interesting  to 
know  whether  this  condition  of  the  parts  prevailed 
in  any  of  the  cases  referred  to  by  Mr.  Cartwright, 
in  which  there  were  also  irregular  attacks  of 
pain. 

I  have  lately  had  another  very  instructive  case 
in  which  I  performed  Dr.  Hullihen's  operation. 
A  gentleman,  about  twenty-four  years  of  age, 
consulted  me  in  November  last,  with  respect  to 
the  right  upper  canine,  which  was  extensively 
decayed  on  its  distal  surface,  but  the  decay  did 
not  penetrate  to  the  pulp.  The  dentine  was  very 
sensitive,  but  after  treating  it  for  about  a  week 
or  ten  days  I  was  enabled  to  stop  it  with 
amalgam. 

I  saw  no  more  of  the  patient  until  the  month 
of  January,  w4ien  he  came  complaining  of  pain  in 
the  tooth,  which  had  been  troubling  him  for  some 
little  time.  I  recommended  the  application  of  a 
leech ;  this  gave  partial  relief,  but  did  not  entirely 
remove  the  pain ;  and  I  then  determined,  as  it 
was  very  important  to  preserve  the  tooth,  to  drill 
into  the  pulp-cavity.  I  performed  the  operation 
on  the  18tli  of  January ;  and  when  I  saw  the 
patient  tAvo  days  after,  all  pain  had  ceaiscd. 
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I  requested  this  gentleman  to  pay  me  a  visit, 
which  he  kindly  did  on  Wednesday,  March  1st. 
I  was  aware  he  had  been  entirely  free  from  pain 
since  the  operation,  as  he  had  written  to  me  to 
that  effect,  but  I  was  desirous  of  examining  the 
condition  of  the  tooth.  Upon  passing  a  fine 
needle  down  to  the  bottom  of  the  cavity  formed 
by  the  drill,  it  came  in  contact  with  a  hard  sub- 
stance which  prevented  it  reaching  the  pulp. 
When  this  substance  was  struck  with  the  end  of 
the  needle,  it  communicated  the  same  kind  of 
sensation  that  would  be  experienced  fi:*om  its 
striking  against  the  solid  substance  of  the  tooth. 
There  is,  therefore,  no  question  that  the  extremity 
of  the  opening  next  the  pulp  had  become  closed 
up.  Exactly  six  weeks  had  elapsed  between  the 
performance  of  the  operation  and  the  examination 
of  the  tooth,  and  as  the  new  dentine  had  been 
deposited  some  little  time  before  the  examination, 
it  must  have  been  formed  in  the  course  of  a 
month  or  five  weeks ;  nor  does  there  appear  any 
reason  to  suppose  that  this  would  not  generally 
be  the  case,  when  we  call  to  mind  that  in  fi:'acture 
of  the  clavicle  union  may  be  accomplished  in  the 
course  of  three  weeks.  I  might  also  refer  to  the 
rapidity  with  which  the  dentine  is  produced  in  the 
ever-growing  incisors  of  the  rodentia. 

In  all  these  cases,  whether  of  osseous  union  or 
calcification  of  the  dental  pulp,  the  rapidity  and 
regularity  with  which  the  ossific  matter  is  formed 
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will  depend,  first,  upon  the  condition  of  the 
part  and  the  tissues  of  which  it  is  composed  ; 
and,  secondly,  upon  the  general  health  of  the 
patient  and  the  natural  vigour  of  his  constitution. 

I  must  here  observe  that  the  present  paper  was 
not  written  under  the  impression  that  it  could 
afford  any  very  material  evidence  in  favour  of 
Rhizodontrypy,  its  special  object  being  to  illus- 
trate the  changes  the  operation  superinduces  in 
those  teeth  upon  which  it  is  performed.  My  own 
experience,  if  it  stood  alone,  has  been  far  too 
limited  to  justify  me  in  drawing  any  conclusions 
as  to  the  real  merit  of  the  operation.  Nothing  is 
so  detrimental  to  the  progress  of  science  in 
general,  but  most  especially  of  medicine  and 
surgery — which  belong  not  to  the  exact  sciences — 
as  hasty  generalizations  or  opinions  derived  from 
the  results  afforded  by  a  limited  number  of 
cases. 

The  following  conclusions  must,  therefore,  be 
understood  to  have  been  deduced  from  the  ex- 
perience of  others,  rather  than  from  my  own,  and 
especially  from  the  favourable  results  which  have 
been  recorded  by  practitioners  of  such  good 
repute  as  Messrs.  Cartwright,  Harrison,  Bellisario, 
Kempton,  and  Bartlett.  Taking,  then,  all  these 
circumstances  into  consideration,  I  think  I  am 
justified  in  saying  : — 

1.  That  there  are  cases  of  inflammation  of  the 
dental    pulp    occurring    after  stopping,   in  which 
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rliizodontrypy  is  a  valuable  method  of  treatment ; 
and  that,  in  a  certain  number,  it  will  arrest  the 
further  progress  of  the  disorder,  without  the 
necessity  of  removing  the  stopping. 

2.  That  where  inflammation  of  the  pulp  has 
run  a  rapid  course,  and  pus  is  contained  in  the 
cavity  of  the  tooth,  but  at  the  same  time  the 
inflammation  has  not  extended  to  the  periosteum, 
or  only  in  a  slight  degree,  this  o|)eration  will 
afibrd  almost  certain  and  immediate  relief. 

3.  That  where  any  of  the  upper  teeth,  but 
more  especially  those  at  the  anterior  part  of  the 
jaw,  are  necrosed,  and  produce  a  succession  of 
abscesses  about  the  apices  of  the  fangs,  drilling 
into  the  pulp-cavity  may  give  partial  relief  by 
affording  a  more  direct  exit  for  the  matter. 

With  regard  to  the  mode  of  performing  the 
operation,  this  is  best  done  with  a  spear-pointed 
Archimedian  drill,  and  not  by  means  of  a  broach, 
as  some  writers  have  recommended,  the  form  of 
the  broach  rendering  it  liable  to  wedge  in  the 
tooth.  My  own  experience  would  lead  me  to 
recommend  a  very  small  opening  instead  of  a 
larger  one;  and  that  it  should  be  made  at  the 
neck  of  the  tooth,  between  the  termination  of  the 
enamel  and  the  margin  of  the  socket,  but  that 
it  should  not  be  carried  through  the  gum  and 
alveolus,  as  originally  suggested  by  Dr.  Hulhhen. 

There  is  also  a  very  important  question  to  be 
considered  in  reference  to  the  best  plan  of  treating 
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the  pulp  after  the  opening  has  been  made.  I  am 
not  now  referring  to  cases  where  the  pulp  has 
passed  into  that  morbid  condition  in  which  pus  is 
freely  produced,  but  rather  to  those  where  the 
inflammation  is  in  one  of  its  earher  stages,  or 
where  only  a  small  number  of  pus  globules  is 
present.  It  seems  to  me  very  doubtful  if  the 
application  of  stimulants  or  astringents,  and  still 
more  of  escharotics,  would  promote  calcification, 
and  would  not  rather  produce  a  condition  of  the 
pulp  at  variance  with  the  fulfilment  of  its  natural 
function,  namely,  the  formation  of  dentine.  If 
the  irritation  to  which  the  pulp  has  been  subjected 
can  be  removed  by  the  mechanical  operation,  the 
more  rational  mode  of  treatment  would  seem  to 
be  to  abstain  from  all  local  applications,  and 
merely  to  protect  the  pulp  from  the  action  of 
external  agents,  so  as  to  afford  nature  the  oppor- 
tunity of  working  out,  by  her  own  unaided  efibrts, 
such  cure  as  the  case  admits  of.  This,  however, 
is  a  point  I  must  leave  to  the  further  experience 
of  others,  only  remarking  that  in  the  cases  in 
which  I  have  operated  I  have  purposely  abstained 
from  all  local  applications,  but  at  the  same  time  I 
have  always  made  the  opening  so  that  the  gum 
covered  over  its  external  aperture.  In  the  last 
case  that  I  recorded  after  the  newly-formed  dentine 
had  closed  up  the  entrance  to  the  pulp-cavity,  the 
remainder  of  the  opening  formed  by  the  drill  was 
stopped  with  gold. 
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If,  therefore,  the  conclusions  which  I  have 
ventured  to  draw  are  not  over-strained,  and  I 
think  they  are  not,  but  are  borne  out  bj  our 
present  experience,  then  Dr.  HulUhen's  operation 
deserves  greater  attention  than  it  has  hitherto 
received ;  but,  on  the  contrary,  if  these  conclu- 
sions come  under  the  category  of  hasty  general- 
izations or  opinions  based  upon  too  small  a 
number  of  cases,  then  it  is  extremely  desirable 
the  statistics  of  the  operation  should  be  added 
to  and  the  erroneous  results  corrected  by  the 
collection  and  examination  of  a  larger  and  more 
extended  series  of  cases  than  we  at  present 
possess. 


GENERAL   MONTHLY  MEETING. 

Monday,  May  1, 1865. 
THOS.  A.  ROGERS,  Esq.,  President,  in  the  Chair. 


The  following  Gentleman  was  proposed  for  the  Membership  of  the 
Society : — 

Mr.  William  Richards  Tuck. 

The  following  Donations  were  made  to  the  Society  :— 

By  Mr.  Walkinshaw — Model  of  a  case  of  Torsion. 

By  Mr.  Williams — Three  Models  exhibiting  cases  of  Cleft  Palate ; 
all  three  presenting  the  worst  and  most  complicated  forms  of  these 
malformations ;  with  double  hare-lip,  a  fissure,  corresponding  to  the 
division  of  the  lip,  on  either  side  passed  through  the  alveolar  margin 
into  the  wide  open  fissure  and  through  the  entire  length  of  both  the 
hard  and  soft  palates. 

No.  1  was  taken  seven  days  after  birth ;  that  portion  of  the  maxillary 
bone  corresponding  to  the  intermaxillary  bones  of  the  lower  vertebrata, 
is  seen  protruding  beneath  the  nose  ;  it  projected  to  the  extent  of  half 
an  inch;  a  large  open  fissure  is  seen  on  either  side  of  the  vomer, 
opening  into  the  nose.  In  this  case  the  child  died  from  inanition  before 
any  operation  could  be  performed. 

No.  2  was  taken  from  a  female  child  two  weeks  old.  The  same  con- 
dition of  the  parts  is  here  as  in  the  former  case,  only  the  fissure  in 
the  palate  is  much  wider  on  the  right  than  on  the  left  side.  In  this 
case  the  child  was  enabled  to  obtain  sufficient  nourishment ;  and  when 
five  weeks  old  Mr.  Marshall,  of  University  Hospital,  operated  for  hare- 
lip, removing  the  projecting  portion  of  the  superior  maxillary  bone. 
Upon  examining  the  portion  that  had  been  removed,  and  cutting 
through  the  gum  on  the  left  side,  it  was  found  to  contain  the  germs  of 
the  temporary  incisors.  The  central  incisor  was  of  the  usual  size,  and 
developed  to  the  same  extent  as  in  healthy  children  at  birth ;  the  lateral 
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incisor  was  small,  and  slightly  turned  outwards.  The  germs  of  the 
permanent  teeth  could  not  be  detected,  probably  owing  to  the  shrivelled 
condition  of  the  tissues  from  the  action  of  the  alcohol  in  which  it  had 
been  preserved. 

No.  3. — Model  of  the  mouth  of  a  female  child,  very  similar  to  the 
two  former,  taken  when  a  week  old. 

Mr.  Ramsay  read  the  following  paper: — 

On  the  Treatment  of  Congenital  Cleft  Palate, 

Mr.  President  and  Gentlemen, — Previous  to 
commencing  my  paper  this  evening,  I  hope  I 
shall  be  excused  if  I  make  a  few  introductory- 
remarks.  On  a  former  occasion,  when  my  col- 
league, Dr.  Kingsley,  read  his  paper  on  the  same 
subject  before  this  Society,  he  was  subsequently 
found  fault  with  by  many  members  because  he 
did  not  practically  explain  our  method  of  treat- 
ment. In  fact,  several  members  of  this  Society 
seemed  to  think  that,  after  listening  to  Dr. 
Kingsley  on  that  occasion,  they  ought  to  have 
been  able  to  thoroughly  understand  the  subject  in 
all  its  practical  details,  so  that  upon  returning 
home  they  could  have  proceeded  forthwith  in 
the  production  of  these  artificial  vela.  Such 
being  the  case,  I  have,  in  the  preparation  of  my 
paper,  avoided  travelling  over  the  same  ground 
as  much  as  possible ;  and  have  done  my  best  to 
make  the  information  that  I  have  to  convey  to 
you  this  evening  as  thoroughly  practical  as  the 
subject  will  admit  of. 

There  is  another  point  which  I  wish  to  state. 
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I  wish  to  have  it  distinctly  understood  that  my 
remarks  this  evening  will  relate  entirely  to  cases 
of  congenital  cleft  palate,  and  I  may  be  allowed 
to  express  a  hope  that  any  discussion  which  may 
follow  will  be  as  strictly  confined  to  these  con- 
genital cases.  For  I  contend  that  the  dentist 
who  can  successfully  treat  cases  of  congenital 
fissure,  is  fully  competent  to  undertake  and  suc- 
cessfully treat  most  cases  generated  by  disease. 
I  make  this  statement  advisedly,  and  I  have  no 
doubt  I  shall  be  supported  in  the  assertion  by 
many  here  present.  It  must  be  allowed  there  are 
individual  cases  of  cleft  palate  produced  from 
disease  which  present  mechanical  difficulties  to  be 
encountered  in  their  treatment  equal  to  congenital: 
still  the  operator  has  this  advantage  in  treating 
such  cases, — the  patient,  from  having  once  had 
the  power  of  perfect  articulation,  would  very 
soon  acquire  it  again  when  the  defect  had  been 
artificially  restored.  This  would  be  the  case  if 
even  a  very  imperfect  instrument  were  applied. 
But  in  cases  of  congenital  cleft  palate,  the  diffi- 
culties are  so  great  that  very  few  dentists,  how- 
ever skilled,  will  undertake  them.  There  are, 
however,  very  few  dentists  who  would  not  under- 
take cases  generated  by  disease.  These  facts 
speak  for  themselves,  showing  the  value  of 
Dr.  Kingsley's  invention. 

Having  made  these  few  preliminary  remarks,  I 
will  now  proceed  to  read  the  paper. 

T  2 
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In  the  first  place,  I  will  explain  the  method 
of  producing  these  artificial  vela.  Having  done 
so,  I  will  make  a  few  remarks  on  the  improvement 
which  takes  place  in  mastication  and  deglutition 
after  the  fissure  has  been  thus  artificially  closed. 
I  will  then  take  up  the  subject  of  articulation, 
and  will  explain  the  system  I  adopt  in  instructing 
the  patient  to  articulate,  as  attention  to  this  is 
of  great  importance.  In  fact,  to  insure  success 
within  any  reasonable  time,  I  consider  careful 
tuition  absolutely  necessary ;  not  that  I  at  all 
doubt  but  that  perfect  articulation  would  ulti- 
mately ensue  without  any  tuition,  but  in  the  one 
case  I  believe  there  would  be  results  in  a  few 
months  which  would  not  have  followed  for  years 
had  the  patient  been  left  entirely  to  himself.  It 
is  true  many  afflicted  persons  are  blessed  with 
kind  relations  or  friends  who  can  assist  the 
operator  much,  but  even  these  help-mates  require 
some  instruction  before  they  can  teach  with 
efficiency. 

I  will  here  say,  j^ar  parenthesis,  in  the  remarks 
I  make  on  this  subject,  I  hope  it  will  be  under- 
stood that  I  am  simply  stating  my  own  views  and 
ideas,  and  if,  as  I  proceed,  I  should  say  anything 
that  is  not  in  accordance  with  the  opinions  of  any 
gentlemen  present,  it  will  give  me  much  pleasure 
afterwards  to  discuss  the  subject. 

I  will  then  close  the  paper  by  comparing  our 
method  of  mechanical  treatment  with  the  surgical 
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operations  which  hitherto  have  been  considered 
the  most  successful  method  for  remedying  these 
congenital  deformities. 

The  first  step  towards  producing  an  artificial 
velum  is  to  get  an  impression  fi:*om  which  the 
model  is  to  be  made.  It  is  well  known  that 
without  a  correct  impression  of  the  defective 
parts  a  perfect  model  cannot  be  produced,  and 
consequently  the  apparatus,  or  instrument,  as  I 
call  it,  will  not  answer  the  purpose  for  which  it 
was  intended.  For  all  the  parts  in  question  are 
so  delicate  and  liable  to  irritation,  that  unless  the 
instrument  be  perfectly  adapted  to  the  case,  the 
use  of  it  will  only  cause  trouble  to  the  patient, 
thereby  producing  no  satisfactory  results  either 
to  him  or  the  operator.  These  impressions  I 
now  always  take  with  plaster  of  Paris ;  and  my 
experience  leads  me  to  think  that  no  perfect  im- 
pression can  be  taken  with  any  other  material; 
that  is,  if  the  operator  desires  to  construct  such 
an  instrument  as  the  one  I  am  now  about  to 
show  you. 

To  those  gentlemen  who  are  not  familiar  with 
taking  impressions  of  the  mouth  in  plaster  of 
Paris — and  of  these  I  am  aware  there  are  many 
now  present — I  would  say,  previously  to  attempting 
to  do  this  in  the  manner  I  am  about  to  describe, 
much  skill  ought  to  be  acquired  in  the  use  of 
plaster,  by  taking  plaster  of  Paris  impressions 
in  general  practice   in    all  cases  when  possible, 
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as  there  are  many  little  points  in  the  use  of 
plaster,  a  knowledge  of  which  can  only  be  acquired 
by  actual  practice.  Two  of  these  are — the  proper 
moment  to  place  the  impression-cup  in  the  mouth, 
and  the  exact  time  to  remove  it.  In  all  cases 
these  points  are  most  important;  but  in  taking 
impressions  of  congenital  cleft  palate,  it  is  ab- 
solutely necessary  that  the  operator  should  have 
this  judgment.  Another  great  point  to  be  able 
to  judge,  is  the  exact  quantity  of  plaster  necessary; 
for  if  there  be  too  little,  the  result  will  be  an 
imperfect  impression ;  and  if  there  be  the  slightest 
excess,  it  will  be  sure  to  overflow.  In  the  latter 
case,  if  the  smallest  quantity  should  drop  into  the 
pharynx,  or  should  get  into  either  chamber  of  the 
fauces,  the  operator  will  not  only  have  his  im- 
pression destroyed,  but  get  into  such  trouble, 
and  put  his  patient  to  such  inconvenience, 
that  both  will  become  nervous  ;  and  should 
this  occur,  it  will  take  the  operator  some  time 
before  he  can  regain  the  confidence  of  his  patient 
sufficiently  to  get  him  to  submit  to  another 
trial. 

I  may  here  remark,  that  so  long  as  the  ope- 
rations are  confined  to  the  superior  parts  of  the 
mouth,  in  a  little  time  they  may  be  freely  mani- 
pulated, even  as  far  back  as  the  posterior  wall 
of  the  pharynx,  and  this  without  the  slightest 
inconvenience  to  the  patient.  But  the  moment 
anything  touches  the  inferior   parts,  retching  is 
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certain  to  ensue.  To  dentists  who  are  familiar 
with  plaster  of  Paris  in  taking  impressions,  the 
operation  is  much  simplified ;  still  even  to  them 
I  would  say,  be  careful  in  your  first  attempts ; 
don't  try  too  much,  or  you  will  spoil  all. 

The  operator  should  have  two  or  three  inter- 
views with  his  patient  for  the  object  not  only 
of  getting  an  insight  into  the  temperament  of  the 
patient,  but  also  that  he  (the  patient)  may  become 
familiar  with,  and  have  confidence  in,  the  operator 
to  whose  treatment  he  is  about  to  submit.  At 
these  meetings  it  will  be  advisable  to  manipulate 
all  the  superior  parts  of  the  mouth  as  far  back 
as  the  posterior  wall  of  the  pharynx,  that  the 
patient  may  become  accustomed  to  a  foreign  body 
coming  in  contact  with  them,  or  they  might  be 
too  sensitive  to  the  touch  of  the  plaster.  I  would 
also  recommend  that  the  impression-cup  intended 
to  be  used  for  the  first  impression  should  be 
introduced  on  each  occasion  four  or  five  times. 
By  doing  this,  both  the  operator  and  his  patient 
become  familiar  with  its  use,  and  the  result  will 
be,  when  the  plaster  is  put  into  the  cup,  it  can 
at  once  be  placed  in  the  desired  position  with 
confidence  and  precision.  In  taking  this,  the 
first  impression,  an  ordinary  irapression-cup  is 
all  that  is  necessary,  as  all  that  is  wanted  in  the 
first  instance  is  to  get  an  exact  model  of  the 
mouth  without  any  relation  to  the  fissure. 
Having  procured  this,   a  model  is  made  in  the 
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usual  manner.  Upon  tliis  model  must  tlien  be 
made  an  impression-cup  of  vulcanized  rubber, 
whicli  must  be  nicely  adapted  to  tlie  necks  of  all 
the  teeth.  The  necessity  for  this  is,  that  an 
impression-cup  is  then  obtained  which  can  only, 
from  being  guided  by  the  teeth,  go  into  one 
position.  Having  arrived  thus  far,  pour  the 
plaster  upon  it,  and  place  it  in  the  mouth.  In 
doing  so,  the  cup  must  be  passed  well  back,  so 
that  to  bring  it  into  the  required  position  it  has 
to  be  drawn  forward.  This  conveys  the  plaster 
well  into  the  anterior  nares ;  and  if  the  necessary 
quantity  be  employed,  it  wiU  be  found  on  removal 
that  quite  enough  wiU  have  spread  itself  over  the 
superior  surface  of  the  palatine  bones  to  show 
all  that  is  required  for  the  construction  of  the 
model.  The  impression-cup  now  being  in  position, 
the  next  questions  are,  when  and  how  it  should 
be  removed.  The  critical  period  for  removing  it 
is  when  the  plaster  has  so  far  set  as  to  break 
easily,  and  yet  for  the  parts  to  so  retain  their 
shape  as  to  be  afterwards  readily  adjusted.  To 
judge  of  this  matter,  constant  reference  must 
be  had  to  the  plaster  from  which  the  portion 
in  use  was  taken.  So  soon  as  it  is  thought  to  be 
fit  for  removal,  this  must  be  done  at  once,  and 
in  a  decided  manner.  The  impression  will  be 
found  to  have  broken  off  just  at  the  entrance 
of  the  fissure.  To  allow  the  part  which  is  left 
on   the   superior   surface  of  the   palatine   bones 
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to  remain  a  minute  or  so  after  the  removal  of  the 
impression-cupj  will  in  no  way  incommode  the 
patient ;  and  as  the  plaster  will,  of  course,  have 
got  harder  by  that  time,  its  removal  in  a  correct 
form  will  be  more  certain.  To  do  this,  a  pair 
of  long  tweezers  is  required,  with  which  it  is 
carefully  pushed  back  till  it  can  be  firmly  grasped. 
Then  with  a  firm  and  decided  motion  it  can  be 
pressed  backwards  till  the  widest  part  of  the 
fissure  is  reached,  when  it  may  be  readily  and 
safely  withdrawn.  Having  got  it  out  of  the 
mouth,  it  should  be  thrown  into  a  cup  of  water, 
thoroughly  cleansed  fi^om  any  mucus  that  may 
have  adhered  to  it,  and  after  being  carefully 
joined  to  the  other  part — supposing  everything 
to  have  passed  off  satisfactorily — the  impression 
will  be  found  complete. 

To  this  I  may  add,  it  may  happen  that  a 
satisfactory  impression  of  the  anterior  nares  and 
superior  surface  of  the  palatine  bones  has  not 
been  procured  ;  or  it  may  have  been  so  fractured 
in  removal  as  to  be  rendered  useless.  Should 
this  be  the  case,  and  the  impression  of  the 
inferior  parts  be  at  the  same  time  satisfactory, 
fresh  plaster  must  be  so  prepared  that  it  will  set 
rapidly,  when  it  may  be  applied  with  the  spatula 
to  the  parts  of  which  you  need  a  ft'esli  model. 
This  done,  the  perfect  part  of  the  first  impression 
is  at  once  returned  and  held  firmly  in  position 
till  the  new  plaster  employed  has   set,  when  its 
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removal  may  be  proceeded  with  as  previously 
described.  But  as  even  more  judgment  and  skill 
are  required  to  do  this  successfully,  it  would  be 
advisable  for  all  but  practised  hands  to  begin 
de  novo.  In  short,  the  whole  secret,  it  is  evident, 
in  taking  these  impressions  hes  in  the  operator 
having  confidence  in  himself,  and  in  his  being  able 
to  inspire  his  patient  with  the  same  feeling. 

We  now  come  to  the  model.  A  perfect  im- 
pression having  been  obtained,  such  a  model  as  I 
now  exhibit  (Fig.  1)  can  be  produced.    Upon  this 


Fig.  1. 


a  pattern  of  an  artificial  velum  is  constructed, 
from  which,  again,  one  of  hard  rubber  has  to 
be  made.  From  this  hard  pattern  a  plaster-of- 
Paris  mould  has  to  be  formed  in  sections,  similar 
to   the   one   presented.     But,    to    admit   of    the 
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artificial  velum  being  duplicated  for  each  case, 
when  required,  it  is  necessary  to  cast  a  metallic 
mould  similar  to  the  one  I  here  also  produce. 
This  metallic  mould  once  perfected,  any  number 
of  instruments  can  readily  be  produced. 

I  will  now  take  another  portion  of  the  subject, 
viz.,  mastication  and  deglutition.  Persons  who 
are  afflicted  with  congenital  cleft  palate  cannot, 
so  long  as  the  cleft  is  left  open,  properly  mas- 
ticate their  food.  They  have  no  means  of 
knowing  when  it  is  thoroughly  masticated,  or  in 
a  fit  state  to  be  passed  into  the  alimentary 
organs.  In  fact,  to  enable  them  to  get  their 
food  within  reach  of  the  constrictor  muscles,  so 
that  it  may  be  grasped  by  them  and  thrown 
into  the  pharynx,  they  have,  after  every  other 
mouthful  or  so,  to  imbibe  some  liquid  to  assist 
them. 

It  is  well  known  that,  in  the  process  of  masti- 
cation, the  food  is  constantly  being  tested,  as  it 
were,  in  regard  to  its  being  thoroughly  mas- 
ticated, by  being  pressed  against  the  roof  of 
the  mouth,  and  this  is  naturally  done  that  its 
proper  condition  for  passing  down  the  throat 
may  be  ascertained.  But  if  there  is  no  roof 
to  the  mouth,  this  power  of  testing  the  food 
cannot  exist,  and  the  wonder  is  how  persons  so 
unfortunately  situated  can  masticate  their  food  at 
all,  and  particularly  continue  their  meals  without 
frequent  choking. 
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Another  important  point  here  is,  I  find,  that 
many  of  my  patients  were,  previously  to  the  cleft 
being  closed,  most  inordinate  eaters,  while  the 
food  they  took  seemed  to  do  them  no  good.  In 
this  general  remark  I  do  not  go  beyond  the 
patients  who  have  the  cleft  extending  through 
the  palatine  bones ;  for  when  the  soft  palate 
only  is  cleft,  there  is  still  the  hard  palate  to 
appeal  to.  But  even  in  their  case  there  is  a  vast 
improvement  in  their  powers  of  mastication  and 
deglutition. 

In  examining  the  mouth  of  a  patient,  some 
time  even  after  he  has  partaken  of  food  without 
the  help  of  the  instrument,  large  lumps  of  un- 
masticated  food  will  be  found  lodged  in  the 
fissure  and  around  the  base  of  the  tongue, 
having  lost  the  way  seemingly  to  the  passage  of 
the  throat.  With  the  instrument  in  position  no 
such  lodgment  takes  place ;  the  mouth  also  is 
free  from  anything  of  the  kind ;  which  shows  that 
the  powers  of  mastication  and  deglutition  are 
much  improved.  As  proof  of  this,  the  improve- 
ment in  the  health  and  condition  of  patients 
who  have  been  under  my  treatment  has  in  nearly 
every  case  been  most  apparent. 

I  will  now  treat  of  this  subject  as  it  bears  on 
articulation. 

We  all  have  voice,  or  the  power  of  producing 
sounds.  Speech  is  altogether  acquired,  and 
more  or  less  imitative.     The  child  born  deaf  will 
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be  always  what  we  term  dumb,  simply  because 
he  cannot  hear  sounds,  and  thereby  be  able  to 
imitate  them,  even  though  his  organs  of  speech 
are  perfect.  Foreigners  acquire  the  tone  peculiar 
to  their  natural  language,  be  it  gutteral,  oral,  or 
nasal,  and  we  all  know  how  difficult  it  is  to  alter 
an  established  habit  or  practice  of  speaking. 
Even  in  our  own  kingdom,  how  marked  is  the 
difference  between  the  dialect  of  Englishmen, 
Scotchmen,  and  Irishmen  ;  in  fact,  different  parts 
of  each  country  have  their  own  peculiar  brogue. 
To  instance  a  case  near  at  home,  I  may  say, 
any  one  who  has  undertaken  the  task  of  trying 
to  break  a  Cockney  of  the  habit  of  murdering 
his  H's,  will  have  some  idea  of  the  difficulty  to 
be  encountered  in  teaching  a  patient  to  articulate 
when  he  has  had  a  congenital  fissure  closed  by 
an  artificial  appliance. 

Habits  acquired  from  birth  are  not  to  be  got 
rid  of,  when  the  attempt  is  made  in  after-life, 
without  much  patient  training.  Besides,  the 
instructor  will  find  so  much  difference  in  the 
abihties  of  his  patients,  that  certain  words  are 
mastered,  or  not  well  pronounced,  and  this  when 
the  physical  defects  are  exactly  similar.  I  find 
the  best  method  to  pursue  at  this  point  is  to 
give  patients  certain  sounds  to  imitate,  and  leave 
the  effort  and  manner  of  imitating  them  almost 
entirely  to  themselves.  If  to  produce  some  par- 
ticular  sounds,   the   attempt   be  laboured  at  for 
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days,  or  weeks,  or  montlis,  we  must  not  be  dis- 
couraged, for  the  chances  are  they  will  be  hit 
upon  some  day.  And  then  how  the  patient 
mastered  these  turning-points,  or  why  he  was  so 
long  in  mastering  them,  will  probably  for  ever 
remain  a  mystery,  both  to  himself  and  to  his 
preceptor.  Having,  however,  caught  the  correct 
sounds,  and  shown  he  has  the  power  to  make 
them  correctly  several  times  in  succession,  that 
difficulty  is  half  over.  But  in  cases  where  the 
faculties  are  not  strong,  these  particular  sounds 
must  be  kept  up  till  they  have  become  familiar 
to  the  patient's  own  ear,  or  he  will  undoubtedly 
lose  them  again,  when,  consequently,  the  pre- 
ceptor's labours  will  have  been  comparatively  lost. 
Another  great  difficulty  is  to  prevent  the  nasal 
sound  from  predominating.  In  language  where 
the  nasal  sound  predominates,  the  labour  to  the 
tutor  would,  I  can  imagine,  be  much  lessened. 
Previous  to  the  instrument  being  put  into  the 
mouth  the  patient,  whenever  he  wished  to  produce 
a  noise  approaching  to  an  oral  sound,  immediately 
brought  the  constrictor  nasi  muscles  into  play, 
in  his  attempt  to  close  the  nasal  passages.  Now 
this  very  motion  is  exactly  what  will  produce 
nasal  sounds  when  the  instrument  closes  the 
cleft.  My  method  for  preventing  this  is,  to 
place  the  patient  before  a  looking-glass,  telling 
him,  when  he  is  imitating  certain  sounds,  he 
must  not  on  any  account  curl    up  his  nose.      I 


CONGENITAL  CLEFT  PALATE.         287 

was  induced  to  adopt  this  plan  by  noticing  that, 
whenever  I  gave  any  of  my  patients  an  oral 
sound  to  imitate,  it  was  preceded  by  their 
attempting  to  close  the  nasal  passage  in  the 
manner  described. 

In  certain  cases,  where  the  cleft  is  complicated 
with  hare-lip,  and  more  especially  where  part  of 
the  maxillary  bone  is  deficient,  and  the  arch  is 
contracted  in  front — as  in  the  case  I  have  here 
to  show  this  evening — of  course  this  deformity, 
which  cannot  be  rectified,  renders  the  production 
of  certain  sounds  very  dijB&cult.  However,  the 
improvement,  even  in  his  case,  must  be  evident 
to  all  who  heard  him  speak  previously  to  the 
instrument  being  applied,  though  barely  three 
months  have  expired,  and  I  have  no  doubt  he  will 
continue  to  improve. 

At  the  meeting  of  this  Society  in  February  last, 
many  of  you,  gentlemen,  had  an  opportunity  of 
judging  of  this  patient's  powers  of  articulation 
previously  to  the  instrument  being  applied.  You 
again  had  an  opportunity  of  seeing  and  hearing 
him  in  March,  when  the  president  encouragingly 
stated  that  certainly  there  was  a  great  improve- 
ment in  that  short  time. 

In  comparing  this  mechanical  method  of  treat- 
ment with  the  surgical  operation,  I  may  say,  first, 
in  regard  to  the  latter,  that  in  applying  the  knife 
to  a  part  of  the  human  frame  so  important 
to  its  existence,   and  so   frequently   required  for 
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use^  as  is  the  palate,  it  must  be  attended 
with  great  difficulty ;  and  very  often  much  pain 
and  suffering  may  have  been  endured  without 
being  followed  by  a  suitable  reward  to  the  patient. 
But  by  this  method,  which  is  simply  one  of  sub- 
stituting by  art  that  which  Nature  failed  to  give, 
there  is  neither  pain  nor  suffering.  Besides,  in 
the  former  case — the  surgical  one — the  opera- 
tion being  once  performed,  the  patient  has  no 
alternative ;  and  should  no  improvement  in  arti- 
culation take  place — which  is  more  frequently  the 
case  than  otherwise, — ^he  has  to  go  through  life 
without  any  hope  of  intelligible  communication 
by  speech  with  his  fellow-man.  I  have  been 
given  to  understand,  and  from  persons  whose 
authority  I  should  not  doubt,  that  intelligible 
speech  has  been  the  result  of  surgical  treatment ; 
but  I  may  say  that  I  have  yet  to  see  a  case 
where,  after  the  surgical  operation  has  been  per- 
formed, perfect  articulation  has  followed.  I  may 
mention,  too,  that  only  last  week  a  young  lady 
was  brought  to  me  who  had  been  operated  upon 
seven  years  ago — and  so  far  as  the  surgical 
operation  was  concerned,  it  had  been  most 
successful ;  but  in  her  case  the  improvement  in 
articulation  was  not  equal  to  what  had  taken 
place  in  a  few  weeks  with  a  patient  who  had  a 
similar  fissure,  but  who  was  treated  mechanically 
by  myself.  These  small  results,  on  the  one  hand, 
seem  to  me  to  arise  from  the  unnatural  tension 
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which  exists  in  the  soft  palate  subsequently  to  the 
surgical  operation,  such  tension  in  most  cases 
tending  to  paralyze  the  action  of  the  muscles, 
thereby  preventing  the  patient  from  having  the 
power  of  closing  the  passage  to  the  posterior 
nares ;  consequently,  nasal  sounds  cannot  be 
avoided.  Oft  the  other  hand,  by  the  mechanical 
appliance,  from  its  being  flexible  and  easily  con- 
trolled by  the   natural  muscles   (Fig.  2),  which 


"Fig.  2. — An  Improved  Volmn  in  sihi. 


always  have  their  full  power  of  action  from  not 
having  been  severed  by  the  knife  of  the  surgical 
operator,  the  patient,  with  very  little  practice,  can 
close  the  passages  to  the  posterior  nares  suffi- 
ciently to  enable  him  to  give  a  purely  oral  sound 
when  required. 


u 
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If  this  instrument  were  not  a  comparative 
novelty  to  the  profession  in  this  country  I  would 
here  stop.  As,  however,  extraneous  support  from 
eminent  men  is  always  gratifying  and  valuable 
to  an  inventor  or  to  an  advocate  of  any  similar 
cause,  I  will  here  trouble  you  with  a  passage 
from  Mr.  Pollock's  remarks  duitng  the  dis- 
cussion which  followed  the  reading  of  Dr. 
Kingsley's  paper  in  November  last.  Mr.  Pollock 
said : — 

"  As  one  who  has  taken  some  little  interest  in 
the  question  of  congenital  cleft  palate,  I  consider 
it  my  duty  to  rise  to  pay  my  tribute  of  respect 
and  admiration  to  Dr.  Kingsley  for  the  very 
eminently  practical  and  ingenious  apparatus  which 
he  has  brought  before  us  this  evening.  I  look 
upon  it  as  one  of  a  series  of  those  very  great 
improvements  that  have  come  from  the  other  side 
of  the  Atlantic,  which  have  conferred  so  much 
benefit  on  mankind.  I  cannot  but  feel,  from  the 
experience  I  have  had  in  the  treatment  of  con- 
genital cleft  palate,  that  the  operation  for  closing 
it  by  surgical  means  is  not  always  a  satisfactory 
operation." 

This  opinion  of  Mr.  Pollock's  I  cannot  but 
highly  appreciate,  and  I  am  pleased  to  add  that 
I  have  heard  similar  expressions  from  many 
eminent  surgeons.  Professional  men,  however, 
who  have  hitherto  looked  upon  these  cases  as 
the  most  delicate    and  difficult  which   they  can 
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undertake — and  especially  as  some  among  tliem 
have  acquired  considerable  distinction  for  the 
success  with  which  they  have  treated  them  by 
using  the  knife  and  the  needle — may  be  expected 
to  have,  and  freely  excused  for  having,  a  con- 
siderable amount  of  prejudice  against  a  method 
which  to  them  appears  so  simple.  But  I  may 
here  appeal  to  practical  dentists,  by  asking  them, 
as  skilled  mechanics,  if  the  production  of  these 
instruments  be  really  so  simple  ?  And  I  feel  sure 
they  will  say  that,  although  the  apparatus,  when 


Fig.  3. 


Fig.  4. 


Fig,  3  represents  the  lower  part  of  an  Improved  Velum. 
Fig.  4  represents  the  upper  surface. 


perfected,  is  a  very  simple  thing,  the  physiological 
and  mechanical  difficulties  which  have  to  be 
encountered  and  mastered  in  producing  this  little 

u  2 
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instrument,  make  it  a  work  which  belongs  to  the 
highest  order  of  dental  art. 

In  conclusion,  I  hope  I  may  be  fairly  allowed 
to  assume  that  this  instrument,  as  invented  by 
Dr.  Kingsley,  and  supplied  by  him  in  America 
and  by  myself  in  this  country,  has,  in  its  present 
simplified  and  improved  form  (Figs.  3  and  4), 
much  to  recommend  it  to  the  notice  of  the  pro- 
fession. Here  I  again  turn  to  Mr.  Pollock  for 
support.     In  [N^ovember  last  he  again  said  : — 

"  This  apparatus  of  Dr.  Kingsley' s  seems,  as 
far  as  possible,  I  think,  to  meet  the  general 
requirements  of  the  soft  as  well  as  the  hard 
palate.  It  has  the  capability  of  adapting  itself 
to  the  movements  of  the  soft  palate,  either  of 
stretching  out  to  the  extreme  that  is  required,  or 
of  contracting  by  folding  over  upon  itself,  and  in 
this  way  I  must  say  that  I  am  rather  inclined  to 
give  my  verdict  in  favour  of  Dr.  Kingsley' s 
apparatus  for  the  treatment  of  congenital  cleft 
palate." 

Having  said  this  much,  I  will  leave  it  to  you, 
gentlemen,  and  a  discerning  public  to  decide  on 
its  merits.  If  it  have  the  merits  which  have  been 
awarded  it  in  America,  it  will  no  doubt  be 
appreciated  in  this  country.  Finally,  believing 
all  I  have  heard  relative  to  its  merits,  and  being 
in  every  way  satisfied  with  the  results  of  my  own 
operations,  I  have,  as  a  member  of  this  Society, 
considered  it  to  be  my  duty  to  bring  it  promi- 
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nently  before  you  ;  and  I  think  the  members 
of  this  Society  will  agree  with  me  when  I  say, 
that  they  owe  a  debt  of  gratitude  to  Dr.  Kingsley 
for  having  permitted  me  to  come  here  before  you 
in  his  name,  as  well  as  on  my  o^vn  responsibility, 
to  tlms  explain  his  invention  and  our  method 
of  treatment. 


GENERAL  MONTHLY   MEETING. 

Monday^  June  5,  18G5. 
THOS.  A.  ROGERS,  Esq.,  President,  in  tue  Chair. 


The   following    Gentlemen    were    duly    elected   Members    of   the 
Society : — 

Mr.  Adam  Thomson,  Outines  House,  Galerny,  St.  Petersburg. 

Mr.  Alfred  Alexander  De  Lessert,  10,  Waterloo  Road,  Wolver- 
hampton. 

Mr.  Aaron  George  Medwin,  M.D.  St.  Andrew's,  L.R.C.P.  Lond., 
M.R.C.S.  Eng.,  L.D.S.,  P.S.A.,  &c.,  4,  Blackheath  Road,  Black- 
heath,  Kent. 

The  following  Donations  were  made  to  the  Society : — 

By  Mr.  Edward  Augustus  Phillips,  of   Batavia,  through   Mr. 
Parkinson — The  Skull  of  a  Female  Orang-outang. 

By  Messrs.  Hulme  &  Webb — "Hunter  on  the  Teeth.'* 

By  Mr.  J.  B.  Eletciier — Eragmcnt  of  the  Jaw  of  a  Horse,  with 
Molar  Tooth,  dug  out  of  the  ruins  of  Pompeii,  ISG-i. 

Dr.  J.  L.  Levison  read  some  remarks  on  Human  Skulls. 

Mr.  WooDHOusE  read  the  following  Paper : — 

On  the  Use  of  Garholic  Acid. 

I  HAVE  been  requested  by  some  members  of 
the  Odontological  Society,  to  give  an  account  of 
the  use  of  carbolic  acid  in  dental  surgery,  and 
have,  with  some  hesitation,  consented  to  do  so,  as 
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from  the  experience  I  have  had  of  the  use  of  this 
agent,  I  am  led  to  beUeve  that  it  is  a  most 
valuable  acquisition  in  the  practice  of  dental 
surgery,  and  one  which  should  as  soon  as  possible 
be  generally  known,  that  its  benefits  may  be  more 
diffused. 

Mr.  Gibbons  first  mentioned  carbolic  acid  to  me, 
and  having  had  longer  experience  of  it  than  any 
one  else,  he  has  given  some  cases. 

Mr.  Church,  who  first  suggested  carbolic  acid 
to  him,  has  kindly  furnished  an  account  of  its 
chemical  nature  and  history. 

I  propose  therefore,  first,  to  read  his  remarks ; 
then  state  the  cases  in  which  I  have  found 
carbolic  acid  useful,  with  its  mode  of  application ; 
concluding  with  Mr.  Gibbons' s  cases. 


The  Chemical  History  of  Garbolic  Acid,  By 
Arthur  H.  Church,  Esq.,  Professor  of  Chemistry 
at  the  Agricultural  College,  Cirencester, 

Carbolic  acid  or  phenole  was  discovered  by 
Runge  in  1834,  and  has  since  been  the  subject  of 
many  chemical  researches. 

It  occurs  in  considerable  quantity  in  coal-tar, 
and  is  extracted  from  that  part  of  the  heavy  coal- 
tar  oils  which  distils  over  between  150°  and  200° 
centigrade.  It  was  first  of  all  manufactured  on  a 
scale  of  commercial  importance  by  Dr.  E.  Sell,  of 
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Offenbach  on  the  Maine,  who  twenty  years  ago 
produced  crystallized  phenole  in  large  quantities. 

The  true  creosote  differs  greatly  from  pure 
phenole,  although  much  so-called  creosote  is 
nothing  but  impure  phenole,  mixed  with  consider- 
able proportions  of  two  other  liquids  of  similar 
constitution  known  to  chemists  as  creosole  and 
phorole. 

Chemically  considered,  phenole  is  an  alcohol 
rather  than  an  acid.  Like  an  acid,  however,  it  is 
capable  of  combining  with  bases  to  form  salts : 
these  salts  are  for  the  most  part  soluble  in  water. 
Advantage  is  taken  of  this  circumstance,  in  order 
to  separate  phenole  from  the  neutral  and  basic 
oils  which  accompany  it  in  the  heavy  coal-tar 
naphtha. 

From  the  alkaline  solution  thus  obtained  the 
phenole  separates  on  the  addition  of  an  acid,  as 
an  oily  liquid,  which  may  be  purified  by  distilla- 
tion. 

When  perfectly  pure  and  free  from  water, 
phenole  is  a  colourless  crystallized  solid,  which 
melts  at  37°  centigrade,  and  enters  into  ebullition 
at  187°  centigrade.  The  density  of  the  crystals 
is  about  1*065,  that  of  the  liquid  rather  less. 

One  part  by  weight  of  phenole  in  twenty-four 
parts  of  water ;  in  this  way  an  aqueous  solution, 
containing  about  four  per  cent.,  is  obtained.  The 
taste  of  this  aqueous  solution  is  at  first  pungent, 
then  sweet.     Treatment  of  impure  phenole  with 
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water  is  a  good  mode  of  purification.  Only  the 
phenole  dissolves,  and  the  aqueous  liquid  by  re- 
peated filtration  acquires  the  true  odour  of  pure 
phenole,  which  may  be  obtained  from  it  by  the 
addition  of  the  chloride  of  calcium. 

The  odour  of  phenole  resembles  that  of  tar ;  it 
is  peculiar,  but  not  unpleasant  if  the  phenole  be 
pure.  If  crystallized  phenole  be  moistened  with 
water,  it  rapidly  assumes  the  hquid  form,  settling 
to  the  bottom  of  the  containing  vessel  as  a  rather 
thick  oil. 

It  is  extremely  soluble  in  alcohol,  sether, 
chloroform,  and  benzole.  Phenole  coagulates 
albumen ;  it  is  a  powerful  deodorizer  and  dis- 
infectant, and  arrests  decay  in  and  out  of  the 
body. 

It  has  been  stated  that  phenole  is  an  alcohol ; 
it  is  the  hydrate  of  phenyle,  common  alcohol 
being  the  hydrate  of  ethyle  : — 

^Ce  H,    H  0  C,  H,    H  0 

Phenole.  Alcohol. 

The  chemical  formulse  for  phenole  and  its  con- 
geners are : — 

Phenole  ...  Cg  Hg  0 
Creosole  ...  C;  Hg  0 
Phlorole...   Os  H,oO 


A.  H.  C. 


*  C=12;  0  =  16. 
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The  cases  where  carbolic  acid  is  most  useful, 
are  those  in  which  the  pulp  is  exposed,  and  where, 
without  its  aid,  the  general  practice  would  be  to 
destroy  it. 

The  plan  adopted  is  as  follows  : — When  in  pre- 
paring a  tooth  the  pulp  is  found  to  be  exposed, 
remove  the  decay  so  as  thoroughly  to  expose  the 
pulp,  but  if  possible  to  avoid  wounding  it; 
then  syringe  the  cavity,  dry  it  with  cotton-wool, 
having  another  piece  ready  at  hand  on  a  probe 
saturated  with  carbolic  acid,  which  at  once  place 
in  the  cavity,  so  that  it  may  with  its  full  strength 
act  on  the  surface  of  the  pulp  (should  there  be 
any  pain,  it  generally  passes  off  in  a  few  seconds), 
then  press  it  gently,  so  as  to  squeeze  the  carbolic 
acid  into  the  pulp,  place  another  pledget  of 
cotton-wool  over  it,  and  leave  it  there  for  ten 
minutes  or  so ;  this  repeat,  until  the  pulp  appears 
whitish  and  dry.  The  tooth  may  then  be  at  once 
plugged  in  the  following  way  (should  it  not  have 
been  aching  previously)  : — 

If  the  cavity  be  deep,  as  in  the  grinding  surface 
of  a  molar,  place  a  small  plug  of  cotton-wool, 
moistened  with  carbolic  acid,  over  the  pulp,  and  on 
this  a  piece  of  thin  gutta  percha ;  dry  the  cavity 
with  amadou,  and  at  once  stop  with  the  osteo- 
plastic :  pain  may  be  felt,  but  it  will  soon 
subside. 

In  the  case  of  front  or  other  teeth,  where  the 
cavity  is    very  shallow,   place  on  the  cauterized 
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pulp  a  piece  of  vegetable  parcliment,  saturated 
witli  carbolic  acid. 

The  great  advantage  of  using  osteo-plastic 
instead  of  a  metal  stopping  of  any  kind  is,  that  it 
is  comparatively  a  non-conductor,  and  so  protects 
the  pulp  from  sudden  alternations  of  temperature; 
it  is  also  placed  in  the  tooth  without  much 
pressure. 

On  removing  these  plugs,  after  a  few  months, 
the  exposed  pulp  will  often  be  found  thoroughly 
ossified,  and  a  gold  filling  can  be  successfully 
made. 

In  cases  where  it  will  be  impossible  for  the 
patient  to  return  in  the  course  of  a  few  months,  a 
gold  stopping  may  at  once  be  put  over  the  osteo- 
plastic, or  amalgam  may  be  used  in  the  same  way 
to  protect  the  surface. 

This  treatment  is  most  successful  where  the 
pulp  is  quite  healthy  and  only  recently  exposed, 
but  it  is  also  effective  when  the  exposed  surface  is 
suppurating.  In  these  cases  great  care  must  be 
taken  to  thoroughly  cauterize  the  nerve,  and  in 
bad  cases  it  is  sometimes  safer  to  fill  with  cotton- 
wool only  for  a  day  or  so,  but  it  is  generally 
preferable  to  fill  at  once. 

When  the  pulp  has  wasted  into  the  cavity  it  is 
perhaps  better  to  destroy  it  with  arsenious  acid, 
as  the  carbolic  acid  can  scarcely  be  relied  upon ; 
for  it  is  difficult  to  ascertain  that  it  has  tho- 
roughly reached  the  suppurating  surface,  and  it  is 
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not  always  possible  to  get  the  patient  to  call  suffi- 
ciently often  to  watch  such  a  case. 

Mr.  WooDHOUSE. — Carbolic  acid  is  also  exceed- 
ingly useful  in  rendering  the  fresh  prepared 
surface  of  the  cavity  of  a  tooth  less  sensitive 
before  filling  it.  A  tooth  which  is  aching  severely 
from  the  operation  of  removing  the  decay,  with 
the  nerve  not  uncovered,  will  be  almost  instantly 
freed  from  pain  by  placing  a  small  plug  of  cotton- 
wool, saturated  with  carbolic  acid,  in  the  cavity. 
Not  only  is  the  patient  immediately  relieved  fi'om 
pain,  from  the  surface  being  cauterized,  but  the 
tooth  is  much  less  sensitive  after  stopping  to  the 
alternations  of  temperature. 

If  cement  be  used,  there  is  not  that  pain  which 
so  frequently  follows  its  first  introduction. 

The  dressing  should  not  remain  less  than  five 
minutes  in  the  tooth,  and  if  fifteen  minutes  it  will 
be  better. 

As  a  general  rule  I  prefer  stopping  the  cavity 
without  the  delay  of  a  temporary  filling  ;  for  I 
believe  the  fresh  excavated  surface  is  much  less 
likely  to  decay  again  when  so  treated,  than  it  is 
after  the  use  of  the  temporary  stopping  (that  is, 
mastich  saturation  of  cotton-wool)  which  always 
more  or  less  wiperfecthj  excludes  the  secretions  of 
the  mouth. 

Mr.  Gibbons  has  very  successfully  applied  car- 
bolic acid  to  arrest   the  secretion    of  pus    from 
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stumps,  and  has  afterwards  filled  them  with  gold 
with  the  best  results,  but  I  have  not  yet  so 
applied  it. 

In  all  the  foregoing  cases  carbolic  acid  of  full 
strength,  rendered  fluid  by  the  addition  of  a  little 
eau-de-cologne,  has  been  used ;  but  it  is  very 
valuable  in  a  diluted  form  (1  p.  carbolic  acid,  40 
parts  water)  as  an  injection  for  sluggish  abscesses, 
inducing  healthy  action. 

The  following  case  will  illustrate  its  action  : — 

A  gentleman  about  forty,  in  broken  health,  ap- 
plied to  me  to  have  the  stump  of  the  first  right 
lower  bicuspid  removed,  the  periosteum  being 
in  a  state  of  acute  inflammation ;  this  I  did,  but 
he  returned  to  me  in  a  week  with  great  discharge 
of  pus  from  the  cavity,  the  second  bicuspid  and 
canine  being  so  loose,  that  I  feared  he  would  lose 
them.  I  directed  him  to  live  well  and  apply  an 
astringent  wash.  In  a  week  he  called  again  much 
worse,  a  sinus  having  opened  in  front  of  the 
canine,  from  which  and  from  the  socket  pus  dis- 
charged freely,  the  whole  of  the  gum  being  much 
swollen  and  very  spongy.  I  made  a  solution  of 
carbolic  acid  1,  and  hot  water  40,  and  syringed  the 
cavity  about  a  dozen  times  alternately  by  the 
socket  and  the  sinus.  He  returned  in  a  week, 
when  every  sign  of  disease  had  disappeared,  and 
the  gums  had  resumed  their  normal  condition. 

Carbolic  acid  is  most  helpful  in  healing  ulcer- 
ating surfaces  caused  by  the  irritation  of  artificial 
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teeth.  In  such  cases  I  moisten  a  small  plug  of 
cotton-wool,  at  the  end  of  a  probe,  with  pure  car- 
bolic acid,  and  having  absorbed  the  superfluous 
liquid  from  it  with  another  piece  of  cotton- wool, 
I  hold  it  in  contact  with  the  sore  for  about  a 
minute. 

The  artificial  teeth  having  been  altered,  the  gum 
heals  very  rapidly. 

It  is  also  useful  in  healing  aphthae  applied  in  the 
same  way. 

Great  care  must  be  taken  to  guard  the  lips  with 
a  napkin,  while  using  carbolic  acid,  as  the  least 
touch  of  it  on  them  causes  a  sore. 

M7\  Gibhons^s  Notes  on  Carbolic  Acid. 

In  the  treatment  of  sensitive  dentine,  exposed 
pulp,  or  alveolar  abscess,  carbolic  acid  perhaps  is 
superior  to  any  agent  known  to  the  profession. 
Its  action  is  painless,  soothing,  and  has  the  pecu- 
liar property  of  exciting  no  inflammation.  Several 
teeth  may  consequently  be  treated  at  the  same 
time. 

Perhaps  the  mode  of  applying  it  may  be  best 
illustrated  by  the  following  cases  : 

Case  No.  1.  Sensitive  Dentine. — Nov.  12,  1862. 
Mrs.  E.,  a3t.  about  thirty.  This  case  (a  lower 
molar,  second  on  the  right  side),  which  had 
previously  been  filled  with  amalgam,  was  partly 
prepared  for  filling,  but  was  too  sensitive  to  admit 
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of  tlie  pressure  necessary  to  a  foil  stopping.  The 
base  of  tlie  cavity  was  not  tliorougKLy  excavated, 
as  it  would  have  exposed  the  pulp.  A  small  piece 
of  cotton- wool  steeped  in  carbolic  acid  was  placed 
in  the  cavity,  in  immediate  contact  with  the  sen- 
sitive and  discoloured  dentine,  the  tooth  was  then 
filled  with  an  osteo-plastic  stopping,  and  a  request 
was  made  to  see  the  patient  again  in  three  months. 
It  was  examined  from  time  to  time,  until  the  26th 
of  October,  1863  ;  then,  on  removing  the  tempo- 
rary stopping,  the  dentine  was  found  quite  hard, 
although  much  discoloured.  It  was  then  stopped 
with  gold — the  patient  has  experienced  no  pain 
from  that  period.      Last  seen  in  February,  1865. 

Case  No.  2.  Exposed  Fulp. — 20th  June,  1862. 
Mrs.  v.,  aged  about  forty-five,  highly  nervous, 
and  sufiering  acute  pain  in  the  left  anterior,  supe- 
rior molar. 

On  removing  the  caries  the  pulp  was  fully  ex- 
posed, and  bled  profusely.  On  the  application  of 
carbolic  acid  the  haemorrhage  ceased.  The  tooth 
was  then  dressed  with  cotton-wool  and  gum  mas- 
tic, a  small  piece  of  wool  saturated  with  carbohc 
acid  being  first  placed  on  the  pulp. 

On  the  26th  of  June  the  carbohc  acid  was 
applied  again  in  the  same  manner,  and  the  tooth 
stopped  with  osteo-plastic. 

In  the  interval  the  patient  had  been  free  from 
pain.  In  December  the  temporary  filling  was  re- 
moved,   the  tooth   was    free  from  sensitiveness. 
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The  point  at  which  the  pulp  had  been  exposed  was 
found  calcified,  A  gold  stopping  was  then  made, 
and  has  been  perfectly  comfortable  ever  since. 
Was  seen  the  last  time  in  January,  1865. 

Case  No.  3.  Alveolar  Abscess. — September 
26th,  1862.  *  Mrs.  S.,  set.  about  forty. 

This  was  a  case  of  alveolar  abscess  connected 
with  the  left  upper  central  incisor.  It  had  been 
previously  filled  on  its  lateral  surfaces  with  gold. 
The  patient  came  from  St.  Leonard's,  with  acute 
inflammation,  the  face  generally  much  swollen, 
and  a  large  abscess  over  the  apex  of  the  tooth. 

The  treatment  in  this  case  consisted  in  drilling 
an  opening  intothe  pulp  cavity,  and  through  the 
fang  into  the  cysts.  Warm  water  Avas  syringed 
into  the  tooth  to  promote  haemorrhage,  and  pure 
carbolic  acid  was  then  injected.  The  relief  was 
almost  immediate,  and  the  operation  accomplished 
with  but  little  pain.  A  mastich  dressing  was 
applied,  the  space  occupied  by  the  pulp  cavity 
being  left  vacant.  After  an  interval  of  two  days 
the  tooth  was  syringed  as  before,  and  on  this 
occasion  cotton-wool  saturated  with  carbolic  acid 
was  pressed  into  the  pulp  cavity,  and  secured 
again  with  mastich.  On  the  next  visit,  a  week 
aftorwai^ds,  the  pulp  cavity  and  external  open- 
ing were  filled  with  gold :  the  result  was  most 
satisfactory.  The  swelling  had  subsided,  and 
the  tooth  had  never  been  painful  since  the  first 
operation. 
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There  is  no  trace  of  the  abscess  left.  The 
patient  was  last  seen  May,  1865. 

The  three  cases  just  mentioned  have  been 
deemed  sufl&cient  to  illustrate  the  mode  of  treat- 
ment ;  many  others,  equally  successful,  might  be 
referred  to. 

It  would  be  well  to  mention  that  the  manipula- 
tion has  been  somewhat  changed,  and  the  following 
is  the  plan  now  adopted,  when  the  pulp  is  exposed 
during  excavation  and  is  in  a  healthy  state : — 

Two  pieces  of  parchment  paper,  somewhat 
smaller  than  the  base  of  the  cavity,  and  saturated 
with  carbolic  acid,  are  placed  on  the  exposed 
pulp,  after  the  same  has  been  freely  cauterized 
with  it.  The  object  has  been  to  carefully  cover 
the  pulp  and  sensitive  dentine  with  the  paper. 
The  cavity  should  be  afterwards  dried  in  the  usual 
manner,  and  then  the  osteo-plastic  introduced. 

The  paper,  if  skilfully  placed,  prevents  the 
pain  which  invariably  accompanies  the  introduc- 
tion of  the  osteo-plastic  stoppings. 

During  the  last  six  weeks  several  teeth  with 
exposed  pulp  have  been  filled  without  causing  the 
slightest  pain  during  the  operation,  and  have 
been  to  the  present  time  comfortable.  In  con- 
clusion I  may  state,  that  any  morbid  condition  of 
the  mucous  membrane  of  the  mouth  may  be 
beneficially  treated  by  the  local  application  of 
carbolic  acid. 

Mr.  Gibbons  and  I  feel  ourselves  much  indebted 
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to  Mr.  Hill  for  kindly  placing  at  our  disposal  to- 
night specimens  of  carbolic  acid,  and  so  enabling 
the  society  to  become  in  some  degree  acquainted 
with  this  new  and,  we  believe,  most  valuable 
agent. 
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Acetic  acid,  its  action  on  osteo -plastic 
materials,  34. 

Acids,  their  action  on  osteo-plastic 
materials,  33,  34. 

Osteoplasty,  253. 

Agnes,  J.,  elected  a  member  of  the 
Society,  37. 

Alveolar  arch,  expansion  of  the,  240. 

Alveoli,  periosteum  of  the,  188. 

Ammonia,  its  action  on  the  osteo-plas- 
tic materials  for  filling  teeth,  34. 

Anglo-Saxon  language,  on  its  articula- 
tion, 216. 

Annual  general  meeting  (see  Meetings). 

Areola,  the  result  of  the  deposition  of 
osseous  material,  86. 

Areolar  dentine,  60  ;  of  reptilian  cha- 
racter, 61. 

Articulate  sounds,  difficulty  of  pro- 
ducing, 197  ;  mechanical  action  of 
the  organs  concerned  in,  198  ;  the  re- 
sult of  comparatively  perfect  organs, 
199 ;  diagram,  201. 

Articulation,  difficulties  of  improving, 
205,  206,  208  ;  Ferguson's  remarks, 
205  ;  general  observations  on,  216  ; 
how  affected  by  the  congenital  cleft 
palate,  284,  285. 

Artificial  substitutes,  on  the  extraction 
of  teeth  and  roots,  as  a  preparation 
to  the  introduction  of,  1 02  ;  difficul- 
ties attending  on  the  extraction  or 
retention  of  a  single  tooth,  106,  107; 


considerations  respecting,  109  ;  ou 
the  extraction  of  many  teeth,  110  ; 
suggestions  respecting,  110,  111. 

Artificial  teeth,  on  the  preparation  of 
the  mouth  for  the  reception  of,  170 
et  seq.  ;  the  use  of  temporary  pieces 
advisable,  192. 

Artifical  velums,  manufacture  of,  251, 
255  ;  one  constructed  by  Mr.  Stearn, 
254,  255  ;  Dr.  liottenstein's  modus 
operandi  for  taking  impressions,  256  ; 
method  of  producing,  277  ;  cast  of  in 
plaster  of  Paris,  282. 

Austin,  T.  F.,  elected  a  member  of  the 
Society,  113. 

Austria,  foundling  hospital  in,  156. 


B. 


Ballard,  Dr.  T.,  on  the  "Constitu- 
tional ill-effects  of  Fruitless  Sucking," 
&c.,  147. 

Barber's  osteo-plastic  materials,  31,  32, 
33,  162. 

Bartholomew's  Hospital,  preparations 
of  cystic  tumours  in  the  museum  of, 
6,7. 

Bate,  C.  Spence,  on  the  "  Pathology 
of  Dental  Caries,"  40. 

Bellisario's  paper,  on  Dr.  Hullihen's 
operations,  264. 

Bicuspides,  early  removal  of,  249. 
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Bile,  secretion  of,  94. 

Blood,  dental  caries  dependent  on  the 
unhealthy  condition  of  the  blood,  90. 

Blood-vessels  of  a  partially-formed 
tooth,  18. 

Bone,  formed  in  cystic  tumours,  18. 

Bone-earth,  removal  of  the,  its  conse- 
quences, 91. 

Breeding  of  animals,  changes  effected 
by,  116,  117 ;  of  the  human  species, 
118  ;  two  different  types  of>  238. 


C. 


Cadmium,  sulphuretof,  63. 

Caoutchouc,  use  of,  254. 

Carbolic  acid,  on  the  use  of  in  dental 
surgery,  295 ;  chemical  history  of, 
296  (see  Phenole)  ;  cases  where  it  is 
most  useful,  299,  301 ;  mode  of  ap- 
plying it,  299  ;  successful  application 
of,  302;  helpful  in  healing  ulcerating 
surfaces,  303  ;  Mr.  Gibbons's  notes 
on,  ib, ;  its  application  in  cases  of 
sensitive  dentine,  ib.  ;  in  cases  of  ex- 
posed pulp,  304  ;  in  cases  of  alveolar 
abscess,  305  ;  present  plan  of  manipu- 
lation, 306 ;  a  new  and  most  valuable 
agent  in  dentistry,  307. 

Carbonate  of  lime  in  the  teeth,  87,  88. 

Carbonic  acid,  the  chemical  agent  for 
the  removal  of  lime  from  the  teeth, 
88, 

Caries,  pathology  of,  40  {see  Dental 
Caries) ;  its  connection  with  the  tu- 
buli,  84,  85, 

Cartwright,  Mr.  Samuel,  President,  1, 
29,  37  ;  on  the  "  Cause  and  Treat- 
ment of  some  Forms  of  Irregularity," 
114  ;  his  paper  on  a  case  of  "  Closure 
of  the  Jaws  from  Cicatrice,"  144; 
his  method  of  procedure  in  the  filling 
of  teeth,  164,  167  ;  his  remarks  on 
the  "Collection  of  Skulls  in  the  Crypt 


of  Hythe  Church,"  221 ;  his  theory 
of  the  influence  of  selective  breed- 
ing upon  the  development  of  the 
maxillre,  227. 

Cementum  of  the  teeth,  [55,  56  ;  pre- 
sence of  in  man,  dependent  on  ab- 
normal influence,  57  ;  resulting  from 
injury  during  the  development  of 
enamel,  ib.  ;  in  deep  fissures  of  hu- 
man teeth,  58  ;  on  the  decay  of,  69, 
73,  75. 

Chemical  laws  overruled  in  design,  53. 

Church,  A.  H".,  on  the  "Chemical  His- 
tory of  Carbolic  Acid,"  296. 

Cicatrice,  case  of  closure  of  the  jaws 
arising  from,  144. 

Cleft  palate,  models  exhibiting  cases  of, 

273  ;  on  the  treatment  of,  274  {see 
Congenital  Cleft  Palate) ;  articulation 
afiected  by  the,  284,  285. 

Closure  of  the  jaws  from  cicatrice,  114  ; 
history  and  treatment  of,  145. 

Coleman,  A.,  on  the  "Collection  of 
Skulls  in  the  Crypt  of  Hythe  Church," 
221. 

Coleman,  A.,  his  paper  on  "  Cystic 
Tumours,"  1  ;  on  "  Forms  of  Irregu- 
larity of  the  Teeth,  and  their  Treat- 
ment," 227. 

Coles,  Mr.,  elected  a  member  of  the 
Society,  37. 

Committee  for  investigating  the  com- 
pounds employed  for  filling  teeth, 
29,  162. 

Congenital  cleft  palate,  on  the  treat- 
ment of,  194  et  seq.  ;  unfortunate 
cases  of,  197  ;  difficulty  of  speech 
attendant  on,  202 ;  treatment  of,  203 ; 

274  ;  operation  of  staphyloraphy, 
203  et  seq.;  graphic  illustrations, 
217  ;  method  of  producing  an  artifi- 
cial velum,  277  ;  impressions  of  the 
mouth  in  plaster  of  Paris,  277,  281  ; 
treatment,  as  it  bears  on  articulation, 
284,  285  ;  apparatus  for,  290,  293. 
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Congenital  fissure,  artificial  velums  for, 
251  et  seq. 

Congenital  malformations,  122,  128. 

"  Conservative  Surgery,"  use  of  the 
term,  173,  174,  184. 

Contracted  dental  arch,  237. 

"Contraction,"  the  ill-judged  way  in 
which  the  term  is  applied,  141. 

Contributions  (see  Donations),  39. 

Council,  election  of,  38,  220. 

Cox,  E.,  elected  a  member  of  the  So- 
ciety, 37. 

Cruveilhier,  M.,  his  monogram  on  the 
"  Maladie  Gastro-intestinale  des  En- 
fans,"  148  ;  cases  detailed  by,  151. 

Cystic  tumours,  Mr.  Coleman's  paper 
on,  1  ;  divided  into  two  classes,  2,  5  ; 
preparations  in  the  museum  of  St. 
Bartholomew's  Hospital,  6,  7  ;  con- 
taining fatty  matter,  hairs,  teeth,  &c., 
8,  9  ;  structure  of  the  skin,  9,  10  ; 
the  teeth  connected  with,  13  et  seq. ; 
nature  of,  in  general,  19;  definitions 
of,  19,  20 ;  pathology  of,  20,  21  ; 
peculiar  case  of  tumour,  24  ;  teeth 
found  in,  25  ;  absence  of  arrange- 
ment of  structure,  26. 


D. 


Decay  of  enamel  and  dentine,  theory 
of,  68  et  seq.  ;  researches  and  ex- 
periments on,  76,  77  ;  the  incipient 
progress  of,  dependent  on  the  de- 
composition of  animal  matter,  90. 

Dental  arch,  240. 

Dental  caries,  on  the  pathology  of,  40 
et  seq.  ;  teeth  of  wild  races,  40  ; 
normal  enamel,  41  ;  normal  dentine, 
ib. ;  imperfectly  developed  enamel, 
42,  44  et  seq.  {see  Enamel)  ;  im- 
perfectly-developed dentine,  60  et 
seq.  {sec  Dentine)  ;  Ixaschkow's 
inembrauo,  66  ;  theory  of  decay,  6S 


et  seq.  ;  the  various  unhealthy  con- 
ditions on  which  it  is  dependent,  90  ; 
concluding  remarks  on,  91  ;  its  exist- 
ence in  particular  families  and  among 
different  people,  91,  92  ;  list  of  illus- 
trations, 99,  100. 

Dental  Hospital,  case  of  closure  of  the 
jaws  at  the,  144. 

Dentine  of  the  teeth,  connected  with 
cystic  tumours,  17  ;  normal,  41  ;  im- 
perfectly developed,  60  ;  nodular  or 
areolar,  60,  61  ;  imperfect,  co-ex- 
istent with  imperfect  enamel,  61  ; 
secondary,  62  ;  nodulated,  induced 
by  sulphuret  of  cadmium,  63 ;  by 
caries,  64  ;  the  result  of  abnormal 
activity  of  development,  65 ;  less 
liable  to  variations  than  enamel,  ib.  ; 
theory  of  decay,  68  et  seq. ;  abscess 
in  the,  97,  98  ;  operation  for  the  cure 
of,  and  cause  of  the,  ib. 

Didsbury,  J.  M.,  elected  a  member  of 
the  Society,  37. 

Doherty,  W.  J.,  elected  a  member  of 
the  Society,  219. 

Donations  to  the  Society,  29,  37,  39, 
101,  102,  113,  143,  161,  194,  219, 
251,  259,  273,  295. 

Drilling  into  the  pulp-cavity,  successful 
operations  of,  260  et  seq.  ;  best  mode 
of  performing  it,  270. 

Duncan,  R.,  elected  a  member  of  the 
Society,  37. 


E. 


Enamel  of  the  teeth,  connected  with 
cystic  tumours,  17  ;  normal,  41  ;  im- 
perfectly developed,  42 ;  .arrest  in 
the  development  of  the,  44  ;  abrupt 
curvatures  of  the,  45  ;  imperfect 
lateral  union  between  the  columns 
of,  ib.  ;  development  of,  46  ;  inter- 
spaces between  the  columns  at  their 
base,  48 ;  its  first  depositiou  on  the 
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surface  of  the  dentine,  49  ;  of  fossil 
reptiles,  50 ;  interspaces  between 
the,  ib.  ;  arrangement  of  the  salts 
within  the  fibres,  51  ;  Rainsy's  ex- 
periment, 53  ;  chemical  laws  over- 
ruled in  design,  ib.  ;  deterioration  of 
the  structure  of,  54  ;  cementum  of, 
55  —58  {see  Cementum) ;  classifica- 
tion of  abnormally-developed,  59 ; 
theory  of  decay,  68  et  seq. 
Encysted  tumours,  8. 


F. 


Fangs  of  teeth,  on  extracting  the,  91. 

Ferguson's  lectures  at  the  College  of 
Surgeons,  173  and  note  ;  his  remarks 
on  improving  defective  articulation, 
205,  206  ;  his  improvements  in  sta- 
phyloraphy,  252. 

Fibrillee,  decomposition  of  the,  90. 

Filing  down  the  roots  of  teeth,  185. 

Filling  of  teeth,  osteo-plastic  employed 
in  the,  29, 162  ;  Jacob  or  Hill's  stop- 
pings recommended,  163  ;  process  of, 
164  ;  Mr.  Cartwright's  method,  ib,  ; 
processes  recommended,  166,  167. 

Foetal  hair  found  in  ovarian  tumours, 
9. 

Foundling  Hospital  in  Vienna,  156. 

Fox,  C.  J.,  on  the  '^  Preparation  of  the 
Mouth  for  the  Reception  of  Artificial 
Teeth,"  170. 

Fruitless  sucking,  on  the  constitutional 
ill-efiects  of,  and  the  diagnostic  value 
of  deformed  jaws  in  relation  thereto, 
147  ;  the  various  sources  of,  154,  155  ; 
defects  of  the  teeth  resulting  from, 
157. 

G. 

Gairdner,  Dr.  J,,  on  ''Cases  of  In- 
fantile Disease,"  148,  149,  151. 


Gelatinous  softening,  151. 

Gibbons,    Mr.,    his   notes    on  carbolic 

acid,  303. 
Gums,  irritation  of  the,  resulting  from 

fruitless  sucking,  157. 


H. 


Hairs,  converted  into  teeth,  12. 
Hare-lip,  in  connection  with  the  cleft 

palate,  287. 
Harris,  Dr.   C,  on  dental  decay,   72, 

note. 
Haversian  canals,  18. 
Hullihen,  Dr.,  his  operation  of  drilling 

into   the  pulp-cavity,  260    et  seq.  ; 

deserving  attention^  272. 
Hulme,  Mr.,  on  rhizodontrypy,  259. 
Human  beings,  effect  produced  by  high 

breeding,  118  ;  the  difference  of  the 

two  types  of,  ib. ;  dental  irregularities 

of,  119. 
Hunter's  definition  of  a  cystic  tumour, 

19. 
Hydrochloric  acid,   its    action  on   the 

osteo-plastic    materials      for    filling 

teeth,  34. 
Hythe   church,  collection  of  skulls  in 

the  crypt  of,  221. 


I. 


Incisor  teeth,  serrated  and  honey- 
combed, 158. 

India-rubber,  its  uses  in  dentistry,  210, 
212. 

Infantile  disease,  cases  of,  148,  149  ; 
prevalence  of  in  Vienna,  156. 

Irregularity,  forms  of,  on  the  causes 
and  treatment  of,  114  et  seq.,  227; 
caused  by  thumb-sucking,  120,  121  ; 
sometimes  hereditary,  122, 127  ;  pro- 
duced  by  congenital  malformations, 
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122,  128  ;  difFerent  forms  of,  in  the 
jaws,  123 — 127  ;  graphic  illustrations 
of,  124,  125,  231—235  ;  mechanical, 
128  ;  contracted  dental  arch,  237. 


J. 


Jaws,  causes  of  irregularity  in  the, 
120,  121  ;  different  forms  of,  125, 
127  ;  graphic  illustrations,  124,  125  ; 
case  of  closure  of  the,  from  cicatrice, 
144  ;  history  and  treatment,  145, 
146 ;  contracted,  126,  129,  235  ; 
normal  type  of  the,  128  ;  removal  of 
the  first  teeth,  129  et  seq.  ;  what  is 
meant  by  contraction  of  the  (with 
graphic  illustrations),  132 — 134, 140  ; 
by  no  means  uncommon,  138,  139  ; 
two  principal  varieties  of,  235  ;  de- 
formed, diagnostic  value  of,  as  regards 
the  constitutional  ill-effects  of  fruit- 
less sucking,  147. 


K. 


Keeling,  G.  Ratcliffe,  elected  a  mem- 
ber of  the  Society,  37. 

Kilnitz's  osteo-plastic  materials,  31,  32, 
33,  162. 

King,  H.,  elected  a  member  of  the 
Society,  113. 

Kingsley,  Dr.  N.  W.,  on  the  "  Treat- 
ment of  Congenital  Cleft  Palate,"  194 ; 
artificial  velum  constructed  by,  255  ; 
his  apparatus  for  the  cleft  palate, 
290—293. 

Kirby,  H.  T.,  elected  a  member  of  the 
Society,  194. 

Knife,  application  of  the,  to  the  palate, 
287,  289. 

Kyan,  II,,  on  the  "  Extraction  of  Teeth 
and  Roots,"  103. 


Lactic  acid,  its  action  on  the  osteo- 
plastic materials  for  filling  teeth,  34. 

Langenbech's  experiments,  253. 

Lassaigne's  analysis  of  teeth  at  dif- 
ferent ages,  87. 

Lee,  Dr.,  on  "Ovarian  Tumours,"  11. 

Lehman's  experiment  on  carbonic  acid 
in  the  blood,  89  note. 

Lessert,  Alfred  Alex,  de,  elected  a 
member  of  the  Society,  295. 

Levator  palati,  division  of  the,  252. 

Librarian,  election  of,  38,  220. 

Lime,  proportions  of  phosphate  and 
carbonate  of,  in  the  human  teeth  at 
different  ages,  87,  88  ;  carbonic  acid 
the  chemical  agent  for  the  removal 
of  from  the  teeth,  88. 

Long,  Ehzabeth,  her  case  of  closure  of 
the  jaws  from  cicatrice,  144  ;  her  his- 
tory, 145. 

Lord,  Mr,,  the  able  naturalist,  92  note. 


M. 


McLean,  F.,  elected  a  member  of  the 
Society,  113, 

Maladie,  gastro-intestinale  des  Enfans, 
142. 

Margetson,  Mr.,  presents  a  curious 
specimen  of  a  supernumerary  tooth, 
37. 

Mason,  B,,  elected  a  member  of  the 
Society,  143. 

MaxilloB  of  the  skulls  in  the  crypt  of 
Hythe  church,  224  ;  deficient  in  de- 
velopment, 243  ;  diagrams,  244,  245. 

Mechanical  irregularity,  128. 

Medwin,  A.  G.,  elected  a  member  of 
the  Society,  295. 

Meetings  of  the  Society  :— Annual, 
Jan.  4th,18G4, 37;  J  an.  9th,  1865,219; 
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Monthly,   Nov.  2nd,    1863,  1  ;  Dec. 

7th,  29;  Feb.  1st,  1864, 39;  March  7th, 

101  ;  April  4th,  102  ;  May  2nd,  113  ; 

June  6th,  143 ;  Nov.  7th,  161  ;  Dec. 

5th,  194  ;  Feb.  6th,  1865,  221 ;  March 

6th,  251  ;  April  3rd,  259  ;  May  1st, 

273  ;  June  5th,  293. 
Members,  election  of,   29,  37,  39,  102, 

113,  143,  194,  219,  221,  295. 
Membranous  tissue  between  the  enamel 

and  the  dentine,   destruction  of  the, 

90. 
Merryweather,  J.,  elected  a  member  of 

the  Society,  37. 
Moore,   Edward,   elected  a  member  of 

the  Society,  102. 
Mouth,  preparation  of  the,  for  the  re- 
ception of  artificial  teeth,  170  et  seq.; 

method    of    taking    impressions    in 

plaster  of  Paris,  277—281. 


N. 


Nasal  sound,  diflBculty  of  preventing 
it,  286. 

Nerves  of  a  partially  formed  tooth,  18. 

Nightingale,  C.  G.,  elected  a  member 
of  the  Society,  39. 

Nitric  acid,  its  action  on  the  osteo- 
plastic materials  for  filling  teeth,  34. 

Nodulated  dentine,  60 ;  induced  by 
sulphuret  of  cadmium,  63  ;  induced 
by  caries,  64  ;  the  result  of  abnormal 
activity  of  development,  65. 


O. 


Obtueatoes,  application  of,  in  cases  of 
congenital  cleft  palate,  209  ;  their 
successful  use,  210. 

Odontological  Society,  annual  meet- 
ings, 37,  219  ;  general  monthly 
meetings,  1,  29,  39,  101,  102,  113, 
143,   161,  194,  221,  251,  259,   273, 


293  {see  Meetings) ;  election  of  offi- 
cers and  Council,  38,  220  ;  report  of 
the  committee  on  compounds  em- 
ployed for  filling  teeth,  29,  162. 

Officers,  election  of,  38,  220. 

Ollier's  physiological  experiments,  252. 

Osteo-plastic,  a  compound  for  filling 
teeth,  reports  on  the,  29,  162  ;  ana- 
lysis of  the  materials  employed,  31  ; 
apparatus  employed,  ib.  ;  adhesive 
form  of  the  different  cements,  33  ; 
the  materials  subjected  to  a  variety 
of  chemical  agents,  ib.  ;  Jacob  or 
Hill's  stoppings  recommended,  168  ; 
advantage  of  using,  300. 

Ovarian  tumours,  7  et  seq. 

P. 

Paget's  definition  of  a  cystic  tumoui-, 
19  ;  his  lectures  on  "Surgical  Patho- 
logy," 27. 

Palate,  artificial,  207  ;  congenital  cleft, 
on  the  treatment  of,  194  {see  Con- 
genital Cleft  Palate). 

Palmer,  F.  W.  J.,  elected  a  member  of 
the  Society,  143. 

Parkinson,  J.  H.,  elected  an  honorary 
member,  219. 

Petty,  F.,  elected  a  member  of  the 
Society,  102. 

Phenole,  chemical  history  of,  296  ;  au 
alcohol  rather  than  an  acid,  297 ;  its 
odour,  298  ;the  chemical  formula  for 
it  {see  Carbolic  Acid). 

Phosphate  of  lime,  in  the  teeth,  87, 
88. 

Pilo-cystic  tumours,  8. 

Plaster  of  Paris,  method  of  taking  im- 
pressions of  the  mouth  by  the  aid  of, 
277—281. 

Pollock,  Mr.,  on  Dr.  Kingsley's  ap- 
paratus for  the  cleft  palate,  290 — 
293. 

President,  election  of,  38,  220. 
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Proliferous  tumours,  27. 

Pulp,  cases  where  necessary  to  cap  it 
temporarily,  166. 

Pulp-cavity,  operation  of  drilling  into 
the,  260—262,  264,  267  ;  diagram, 
265  ;  success  attendant  on  drilling 
the,  268,  270  ;  best  mode  of  perform- 
ing the  operation,  270  ;  on  the  best 
plan  of  treating  the  pulp  after  the 
opening  has  been  made,  271. 


R. 


Rainey's  experiment,  53. 

Ramsay,  R.,  elected  a  member  of  the 
Society,  29  ;  his  paper  on  the  **  Treat- 
ment of  Congenital  Cleft  Palate," 
274  et  seq. 

Raschkow's  membrane,  66. 

Rhizodontrypy,  treatise  on,  250  ;  ety- 
mology and  definition  of  the  word, 
259  and  note ;  operations,  260  et  seq. ; 
diagrams,  265  ;  its  success,  268  ;  a 
valuable  mode  of  treatment,  270. 

Richardson,  Dr.  J.,  on  the  retention 
of  roots,  190,  191. 

Roberts's  osteo-plastic  materials,  31, 
32,  33,  162. 

Rodway,  F.,  elected  a  member  of  the 
Society,  37. 

Rogers,  T.  A.,  elected  President,  220. 

Roots,  on  the  extraction  of,  with  the 
teeth,  as  a  preparation  to  the  intro- 
duction of  artificial  substances,  102  ; 
difliculties  attending  it,  107  ;  their 
treatment,  174  et  seq.  ;  various  cases 
of,  178,  179  ;  on  their  removal  or  re- 
tention, 183,  185,  190,  192  ;  cutting 
or  filing  them  down,  185  ;  as  a  general 
rule  to  be  extracted,  192. 
l\ostang's  osteo-plastic  materials,  31, 
32,  33,  162. 

Rottenstein,  Dr.  W.  N.,  "  On  Artificial 
Velums,"  251  ;  his  mode  of  taking 
impressions,  256. 


S. 


St,  Anne's  Brixton  Asylum,  the  inmates 
of  dentally  examined,  229  ;  diagrams, 
231-235. 

Saliva,  its  action  on  the  osteo-plastic 
materials  for  filling  teeth,  35  ;  Simon's 
analysis  of,  79. 

Salter,  Mr.,  on  cystic  tumours,  9 — 11, 
23. 

Saunders,  E.,  elected  President,  38. 

Secretaries,  honorary,  election  of,  38, 
220. 

Selective  breeding,  influence  of,  228, 
229  ;  diagram  of,  231—235. 

Sensitive  dentine,  application  of  car- 
bolic acid,  303. 

Sequard,  Dr.  B.,  his  experiments  on  a 
dog,  in  demonstration  of  fruitless 
sucking,  151. 

Simon's  analysis  of  saliva,  79. 

Skulls,  collection  of,  in  the  crypt  of 
Hythe  church,  221 ;  tradition  respect- 
ing, 222  ;  present  various  types,  223 ; 
measurement  of  the  maxillae,  224  ; 
teeth  of  the,  ib. 

Smale,  H.  C,  elected  a  member  of  the 
Society,  194. 

Smith,  Dr.,  on  the  preparation  of 
the  mouth  for  artificial  teeth,  189. 

Speech,  meaning  of,  as  applied  to  the 
modulations  of  the  voice,  198,  199  ; 
diagram,  201. 

Staphyloraphy,  operation  of,  203  ;  its 
success,  204,  205  ;  Ferguson's  obser- 
vations on,  205 — 207  ;  successful  em- 
ployment of,  252. 

Stearn,  Mr.,  artificial  velum  constructed 
by,  254,  255. 

Stomach,  destruction  of  the  teeth  at- 
tributable to  the,  03  ;  rupture  of  the, 
by  gelatinous  softening,  151. 

Stumps,  on  the  removal  of,  181,  183  ; 
cases  of,  189,  190  {scc  Koots). 
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Sucking  (see  Fruitless  Sucking). 

Sulphuret  of  cadmium,  nodulated  den- 
tine induced  by,  63. 

Sulphuric  acid,  its  action  on  the  osteo- 
plastic materials  for  filling  teeth,  83. 

Surgical  pathology,  Paget's  lectures  on, 
27,  28. 


T. 

Tellandee,  Carl,  elected  a  correspond- 
ing member,  102, 

Temporary  teeth,  removal  of,  246  et  seq. 

Teeth,  in  cystic  tumours,  supernu- 
merary and  malformed,  13,  14  ;  their 
form  and  position,  16  ;  number  of, 
ib. ;  the  enamel,  dentine,  and  cemen- 
tum,  17 ;  nerves,  blood-vessels,  and 
bone,  18  ;  found  in  a  cystic  tumour, 
25  ;  report  of  the  committee  on  the 
compounds  employed  for  filling,  29, 
162 — 164  ;  of  wild  races,  40  ;  caries 
of  the,  40  et  seq.  {see  Dental  Caries) ; 
normal  enamel  and  dentine,  41  ; 
cementum  of  the  enamel,  55  et  seq. ; 
theory  of  decay,  68  et  seq.  ;  Las- 
saigne's  analysis  of,  at  different  ages, 
87  ;  carbonic  acid  the  chemical  agent 
for  the  removal  of  lime  from  the,  88  ; 
loss  of,  from  caries,  92  ;  general  re- 
marks on,  92,  93  ;  on  the  extraction 
of,  with  the  roots,  as  a  preparation 
to  the  introduction  of  artificial  sub- 
stitutes, 102  ;  on  the  treatment  of  a 
solitary  one,  104  ;  diflBculties  attend- 
ing it,  106  et  seq.  ;  points  open  for 
consideration,  109,  110  ;  reflections 
on  the  cause  and  treatment  of  some 
forms  of  irregularity,  114  (see  Irregu- 
larity) ;  of  old  British  skulls,  115  ; 
removal  of  the  first  ones,  129  et  seq. ; 
bad  practice  to  sacrifice  permanent 
teeth  to  make  room  for  regular  place- 
ment of  the  rest ;  defect  of  the,  re- 
sulting from  fruitless  sucking,  157  ; 


processes  for  the  filling  of,  166 — 168' 
artificial,  on  the  preparation  of  the 
mouth  for  the  reception  of,  170  ; 
treatment  of  the  roots,  174  et  seq.  ; 
various  cases  of,  178,  179 ;  every 
tooth  to  be  retained  as  long  as  pos- 
sible, 192  ;  the  use  of  temporary 
pieces  advisable  where  possible,  ib,  ; 
of  the  skulls  in  the  crypt  of  Hythe 
church,  224  ;  forms  of  irregularity 
of  the,  227  ;  diagrams,  230—235  ; 
removal  of  temporary  ones,  246  et 
seq.  ;  operation  of  drilling  into  the 
pulp-cavity,  260,  264,  265,  267 ;  dia- 
gram, 265  ;  success  attendant  on 
drilling,  268,  270. 

Thompson,  A.,  elected  a  member  of  the 
Society,  295. 

Thrush,  causes  of,  149. 

Thumb-sucking,  effects  of,  on  the  dental 
processes,  120,  121. 

Tooth,  supernumerary,  curious  speci- 
men, 37. 

Treasurer,  election  of,  38,  220. 

Tubuli,  their  connection  with  caries,  84, 
85. 

Tumours,  different  kinds  of,  2,  5,  8  ; 
pathology  of,  20;  liable  to  a  variety 
of  diseases,  22  {see  Cystic  Tumours), 


U. 

Uranoplasty,  successful  operation  of, 

253. 
Uvula,  uses  of  the,  200. 


Velum,  its  importance  as  an  organ  of 
speech,  200  ;  diagram,  201  ;  difficul- 
ties of  adapting  an  artificial  one,  211  ; 
material  of  which  it  is  made,  212  j 
graphic  illustrations  of  an  artificial 
one,  217  ;  artificial  manufacture  of, 
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251,  255  ;  one  constructed  by  Mr. 
Stearn,  254,  255  ;  method  of  produc- 
ing, 277  ;  cast  of,  in  plaster  of  Paris, 
282  ;  representation  of  an  improved 
one  in  situ,  289. 

Vice-President,  election  of,  38,  220. 

**  Voice,"  on  the  term,  as  applied  to  the 
elementary  sounds  of  language  formed 
in  the  larynx,  198  ;  on  the  modifica- 
tions of  the,  199  ;  diagram,  201. 


W. 

White,  T.,   elected  a  member  of  the 
Society,  39. 


Wild  races,  teeth  of,  40. 

Williams,    Mr,,    his  models    of    three 

cases  of  cleft  palate,  273. 
Wilson,  G.,  elected  a  member  of  the 

Society,  37. 
Woodhouse,  Mr.,  his  paper   on  "  The 

Use  of  Carbolic  Acid,"  295. 
Wylde,    Mr.,    on    infantile  disease    in 

the  Foundling  Hospital  of  Vienna, 

156. 


Yeo,  M.  C,  elected  a  member  of  the 
Society,  219. 


THE    END. 


cox   AND   WYMAN, 
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